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FERROUS SULFATE POISONING 
Report or THREE CASES 


Tuomas L. Durry, M.D.,* M. Drew, M.D.** 
Great Lakes, ILL. 


URING the last four years there 

has been an increasing awareness 
by the profession of the toxicity of 
ferrous sulfate, one of the most fre- 
quently prescribed drugs in the medi- 
eal armamentarium. Interest in this 
problem was initiated by the excellent 
article by Forbes' in 1947. Subse- 


quent reports by Thomson,? Foucar 


and associates,* Smith and collabora- 
tors,t and others have served to 
focus the attention of physicians, par- 
ticularly in the field of pediatrics, on 
the lethal properties of what was once 
considered a completely innocuous 
drug. 

The following are three case reports 
of ferrous sulfate intoxication ob- 
served during the past year, one of 
which ended fatally in less than five 
hours after ingestion of the drug. 


CASE REPORTS 


Case 1—D. M., a 15-month-old 
white girl, was admitted to the De- 
pendents’ Service of the U. S. Naval 
Hospital, Great Lakes, Ill., at 11:00 
p.m. on Mareh 7, 1951, after having in- 
gested between fifteen and twenty 5 
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gr. (0.3 Gm.) tablets of ferrous sulfate 
six hours previously. About fifteen 
minutes after eating the tablets she 
began to vomit. The emesis consisted 
of incompletely digested tablets and 
brown mucoid material. The vomit- 
ing continued every few minutes and 
was either pure retching or productive 
of the material mentioned above. 
Upon arrival at the hospital she was 
pale, cold, clammy, and somewhat list- 
less. 

Physical examination on admission 
to the hospital revealed a temperature 
of 98.6° F. rectally, a pulse of 140 
beats per minute, respirations 32 per 
minute, and a blood pressure of 86/50. 
She was well developed and well- 
nourished, but appeared lethargic, 
pale, and was rather slow to respond 
to ordinary stimuli. Save for slight 
abdominal distention, and a dry 
tongue, the general physical examina- 
tion was normal. The deep tendon re- 
flexes were depressed, but otherwise 
the neurological examination was nor- 
mal. 

The routine urine was normal. The 
hemoglobin was 12.5 grams, the red 
blood cell count 4,870,000, and the 
white blood count 7,350 per cubic 
millimeter, consisting of 42 per cent 
neutrophils, 52 per cent lymphocytes, 
4 per cent monocytes, and 2 per cent 
eosinophils. 

She was given 600 ¢.c. of 5 per cent 
dextrose in water intravenously, and 
during the first twenty-four hours af- 
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ter admission she had three to four 
semiliquid, foul-smelling stools, vary- 
ing in color from green to black. 

Vomiting occurred only once and 
this was shortly after admission. This 
emesis was greenish and contained 
bright red and brownish flecks of 
blood. The blood pressure fluctuated 
from 70 to 90 systolic, and 40 to 60 
diastolic. Twelve hours after the 
ferrous sulfate ingestion the girl was 
alert, cooperative, and taking and re- 
taining liquids well. 

Forty-eight hours after admission 
she was eating a full diet and was dis- 
charged asymptomatic. 


Case 2.—J. B., an 18-month-old 
white male infant, was admitted to the 
Dependents’ Service of the U. S. 
Naval Hospital, Great Lakes, Ill, at 
8:45 a.m. on May 21, 1951, after hav- 
ing ingested fifteen enteric, chocolate- 
coated 5 gr. (0.3 Gm.) ferrous sulfate 
tablets one hour and forty-five minutes 
previously. 

He showed no ill effects from the 
tablets until 8:00 a.m., one hour after 
the ingestion, when he suddenly vomi- 
ted and seemed to turn blue around 
the lips. On the way to the hospital 
he ‘‘fell asleep,’’ and upon arrival, 
forty-five minutes later, could not be 
aroused. 

The admission physical examination 
showed a well-developed and _ well- 
nourished 18-month-old boy who was 
extremely pale. His clothes were 
streaked with chocolate, and particles 
of the tablets could be found between 
his teeth and in the vomitus. He was 
having almost continuous clear, 
watery, foul-smelling stools. The res- 
pirations were 16 per minute, apical 
heart rate 132 beats per minute, and 
the blood pressure 80/60 with a 
thready, almost imperceptible pulse. 
The pupils were dilated, but the fun- 
dusecopic examination was normal. 
There was marked hypotonia and 
hyporeflexia. He could be aroused 
slightly by painful stimuli. 

The routine urine examination was 
normal. The hemoglobin was 10 
grams, the red blood cell count 


4,460,000, and the white blood cell 
count was 21,700, consisting of 56 per 
cent neutrophils, 38 per cent lympho- 
cytes, and 6 per cent monocytes. 

The stomach was lavaged with nor- 
mal saline, with the recovery of brown- 
ish particles in the aspirated fluid. 
One ferrous sulfate tablet was vom- 
ited. A cross match was drawn and he 
was then given 150 e.c. of whole plas- 
ma intravenously by closed infusion, 
as well as 125 e.c. of 5 per cent dex- 
trose in water, followed by 50 c.c. of 
normal saline, 200 ¢.c. of whole blood, 
275 ¢.c. of normal saline, 200 c.c. of 
whole plasma, and 250 e.c. of 5 per 
cent dextrose in water at 20 drops per 
minute to make a total of 1,250 c.c. of 
intravenous fluids in the first twenty- 
four hours. 


Following the first plasma infusion, 
the boy improved and the pulse be- 
came stronger, although he remained 
unresponsive until four and one-half 
hours after the ingestion, when he 
finally could be aroused. However, 
for the next twenty-four hours he was 
very lethargic and drowsy. The 
watery, clear stools continued for six- 
teen hours when they became black 
and tarry, having much the appear- 
ance of meconium. These persisted at 
a frequency of two to four stools each 
day until the infant was discharged 
from the hospital. He vomited about 
ten to twelve times in the first twenty 
hours; each time the emesis contained 
the offered fluids and some pink or 
brown, bloody material. 


By the morning after admission he 
was retaining liquids well, and vomi- 
ted but once more during his hospital 
stay. His temperature which had 
been normal on admission rose to 101° 
F. (rectally), eighteen hours later, but 
otherwise no temperature elevation 
was present during the convalescence. 

He was given prophylactic procaine 
penicillin, 300,000 units intramuscu- 
larly each day, and the lung fields re- 
mained clear to auscultation, save for 
a few sonorous rhonchi at the time of 
the temperature elevation. 


DUFFY AND DIEHL: 


Forty-eight hours after ingestion of 
the ferrous sulfate, the boy was up 
and about the ward. The white blood 
cell count was 14,600 with essentially 
the same differential percentages as on 
admission. The hemoglobin and red 
blood cell count remained the same, 
despite the gastrointestinal blood loss, 
which probably can be explained on 
the basis of the 200 e.c. whole blood 
transfusion. 

Although the patient was still hav- 
ing tarry stools on May 26, 1951, five 
days after the ferrous sulfate inges- 
tion, he was discharged home. A 
follow-up examination two weeks later 
failed to reveal any complications or 
sequelae, and the stools had reverted 
to normal color and consistency within 
two days after discharge. 


Case 3.—L. C., a white female aged 
26 months, was admitted on Sept. 24, 
1950, two and one-half hours after 
having swallowed an unknown quan- 
tity of chocolate-coated tablets which 
her mother had been taking to prevent 
an anemia of pregnancy. These tab- 
lets were later identified as ferrous 
sulfate. About ten minutes after the 
ingestion, the child began to vomit 
and continued to do so up to the time 
of admission. One and one-half hours 
after taking the tablets she was seen 
by a physician who described her con- 
dition as being limp and lethargic. 
The child was transferred to the De- 
pendents’ Service of the U. S. Naval 
Hospital, Great Lakes, Ill., via ambu- 
lance without any prior treatment hav- 
ing been given. 

The child was lethargic and unre- 
sponsive on admission. She was 
breathing stertorously and there was 
a mottled cyanosis of the lower ex- 
tremities and of the hands. The pulse 
and blood pressure were unobtainable. 
The heart sounds were weak with a 
rate of 148 beats per minute. There 
was a sweetish odor on the breath, and 
the teeth, gums, and buccal mucosa 
were coated with particles of the in- 
gested material. A marked hypotonia 
was present. There was absence of 
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the superficial, as well as the deep ten- 
don reflexes. 

The treatment consisted of external 
heat, oxygen, gastric lavage, infusion 
of 2.5 per cent dextrose in saline, and 
caffeine stimulation. The child ap- 
peared to rally briefly after which 
there was progressive deterioration 
with death occurring about two hours 
after admission, approximately four 
and one-half hours after the ferrous 
sulfate ingestion. 

Following investigation of the cir- 
cumstances of the patient’s death, it 
was estimated that the child had in- 
gested about thirty to forty tablets, 
each of which contained 5 gr. (0.3 
Gm.) of ferrous sulfate. 

Autopsy findings:* Save for some 
white, frothy material in the larynx, 
lower trachea and larger bronchi, and 
minimal posterior, basilar atelectasis 
in both lungs, the gross pathological 
findings were confined to the gastro- 
intestinal tract. The esophagus 
showed no lesions, but the stomach 
was slightly distended and contained 
30 ¢.c. of brownish, blood-stained ma- 
terial with some white flecks. The 
entire mucosa was hemorrhagic and 
edematous (Fig. 1). Many areas, par- 
ticularly at the summit of the folds, 
showed blackish discoloration with 
multiple shallow erosions. After 
formalin fixation the mucosa took on 
a brownish hue. This reaction 
stopped abruptly at the pylorus. The 
small intestine contained blackish ma- 
terial resembling meconium, but the 
mucosa showed no gross abnormalities. 
The large intestine was also normal. 

Chemical analysis of the stomach 
and small intestinal contents gave a 
positive Prussian blue reaction. The 
same test performed on one of the 
vomited pills and on a chocolate, en- 
terie-coated tablet from the box of 
pills which the patient’s mother had 
been taking to help prevent an anemia 
of pregnancy, also gave positive re- 
actions. 

*The 
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Fig. 1.—Photograph of stomach, showing hemorrhagic, edematous gastric mucosa ending 


abruptly at the pylorus. 


Fig. 2.—Photomicrograph of stomach, 


Many areas showed blackish discoloration. 


oe Bt 


showing superficial necrosis of mucosa as well as 


hemorrhage and early inflammatory reaction. 
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DUFFY AND DIEHL: 


Microscopically the cytoplasm of 
the hepatic cells was somewhat swollen 
and hydropie, but no necrosis was 
present. The lungs showed vascular 
stasis, and patchy basilar atelectasis. 
Histological examination of the 
stomach revealed the superficial one- 
third of the mucosa to be necrotic and 
discolored greenish-brown (Fig. 2). 
There was hemorrhage into the mu- 
cosa with a very early inflammatory 
reaction. The reticular fibers of the 
mucosa were crusted with greenish- 
brown material which resembled the 
ferruginization seen frequently in old 
infarcts. The brain both grossly and 
microscopically was normal. The final 
pathological diagnosis was poisoning, 
acute, due to ferrous sulfate. 


DISCUSSION AND CONCLUSIONS 


The dominant symptoms and signs 
of acute ferrous sulfate intoxication 
are well exemplified in these three 
eases. The vomiting with retching, 
the clear, watery stools later becoming 
tarry, the profound shocklike picture 
and collapse, with rapid, weak, or im- 
perceptible pulse and low blood pres- 
sure, the hypotonia, the hyporeflexia, 
the dilated pupils, and the semicoma- 
tose or comatose state were all present 
as reported formerly by Forbes' and 
Smith and associates. Forbes’ two 
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patients expired thirty and fifty-three 
hours after ferrous sulfate ingestion, 
while the fatal case presented above, 
the ease of Smith and co-workers,* and 
the case of Foucar and collaborators® 
all died within twelve hours of in- 
gestion. 

It must again be emphasized to the 
medical profession that ferrous sulfate 
intoxication is a reality. When the 
latter does occur, immediate treatment 
of the peripheral vascular collapse 
with plasma and/or whole blood is im- 
perative. 
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FERROUS SULFATE POISONING 
Report or A Fatat Case 


Suerrop C. Swirt, M.D.,* Vicror Ceraiu, M.D.,** anp 
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EVERE toxic complications and 

death due to overdosage with fer- 
rous sulfate are considered to be rare. 
There have been only two fatal cases 
reported in the American literature," ? 
and five deaths have been reviewed in 
the English literature." ** The exact 
mechanism of death is not well under- 
stood, but the clinical course and 
pathological findings have been very 
similar in all cases. In general, these 
eases of fatal poisoning presented 
initially the picture of severe gastro- 
enteritis accompanied by marked shock 
and acidosis. In most instances this 
stage of the illness responded favor- 
ably to gastric lavage, blood trans- 
fusions, and general supportive 
therapy. Death usually occurred be- 
tween twenty-four and forty-eight 
hours after the onset, with the appear- 
ance of a secondary toxie state mani- 
fested by signs of pneumonia and hy- 
perpyrexia. Post-mortem findings 
have been hemorrhage and necrosis in 
the stomach and small intestine, de- 
generative changes in the liver, a 
hemorrhagic bronchopneumonia, and 
evidence of widespread bleeding. 
Smith, Jones, and Cochran' have made 
a recent report in the American litera- 
ture with a comprehensive discussion 
of the possible causes of death. It is 
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of interest to note that they felt that 
methemoglobinemia played a promi- 
nent part as the cause of death. It 
is also mentioned in their article that 
a delayed blood-clotting mechanism 
may be of importance. 


CASE REPORT 


R. D., a 19-month-old Caucasian 
male, was admitted to the Los Angeles 
County Hospital at 1:00 p.m. on May 
15, 1951. He was reported to have 


ingested an undetermined number of 
0.2 Gm. (3 gr.) enteric-coated ferrous 
sulfate tablets at 9:00 a.m. that morn- 
ing. Within thirty minutes he had 


begun to vomit. Lavage was done at 
an emergency hospital at about 11:00 
A.M. and two partly dissolved tablets 
were recovered. Shortly after this the 
child became lethargic and developed 
a diarrhea with red liquid stools. He 
was then brought to this hospital. 
Physical examination revealed a well- 
developed 19-month-old child who was 
cyanotic, had rapid shallow respira- 
tions, and a very weak pulse. The ab- 
domen was generally tender with hy- 
peractive peristalsis. The child was 
lethargic, but did respond well to 
painful stimuli. The laboratory data 
showed a hemoglobin of 18.0 grams 
and a white blood count of 37,800. 
The urine contained albumin and gave 
a positive benzidine test, but no red 
cells were seen on microscopic exami- 
nation. The carbon dioxide combin- 
ing power was 15 meq. per liter and 
the nonprotein nitrogen was 46 mg. 
per cent. Methemoglobin was less 
than 5 per cent of the total hemo- 
globin. The stool was red and watery 
and contained fragments which 
grossly appeared to be the ingested 
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tablets. The treatment consisted of 
intravenous fluids, blood transfusion, 
one dose of BAL, penicillin, strepto- 
mycin, and oxygen. The patient was 
clinically out of shock in four hours. 
Seven hours after admission the tem- 
perature rose to 103° F. and the pa- 
tient again appeared to be in shock. 
He was given 35 mg. of vitamin K and 
transfused again. On the following 
day the diarrhea began to subside and 
the patient appeared well hydrated 
and was voiding normally. Bleeding 
time was found to be four minutes. 
Intravenous fluids were continued to 


1.—Photomicrograph of the small intestine. 


vessels contain thrombi, while others contain iron granules. 


maintain hydration and electrolyte 
balance, and only Amphojel and small 
sips of water were given by mouth. 
At 10:00 p.m. on the second hospital 
day the temperature suddenly rose to 
104° F. and the patient had a transi- 
tory episode of convulsive movements. 
Cooling measures were instituted. A 
few hours later the child was noted to 
have rapid shallow breathing and 
signs of bronchopneumonia became 
prominent. The child expired sud- 
denly forty hours after the ingestion 
of the ferrous sulfate. 


The essential autopsy findings were 
as follows: The body was that of a 
white male infant, 72 em. in length 
and weighing 10.6 kilograms. There 
was slight icterus of the skin and 
sclerae. 

The lungs were highly edematous, 
congested, and hemorrhagic. There 
was hemorrhage beneath both the 
parietal and visceral pleura. This 
hemorrhage was thin and filmlike. 
There was also some hemorrhage in 
the parenchyma of the lung, and in 
the thymus gland. The heart showed 
no abnormality. 


Area of gangrene stained by the Turn- 
bull’ ue method showing necrosis of the mucosa. Note that some ¥ the submucosal blood 


(X75.) 


A smal] amount of cloudy fluid was 
present in the abdomen. The liver 
was large, flabby, and of yellow-tan 
color. On cross section, it was some- 
what mottled and showed varying 
shades of red to tan. The esophagus 
and stomach were not corroded. 
There was a small amount of blackish 
material, probably altered blood, in 
the stomach. There were four areas 
of gangrene in the smal] bowel. The 
first of these appeared in the lower 
jejunum and was 15 em. in length. 
The bowel wall was purple in color, 
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Fig. 2.—Photomicrograph of the liver, showing the central necrosis and hemorrhage. (Hema- 
toxylin and eosin stain X220.) 


Fig. 3.—Photomicrograph of the lung, showing the edema fluid in the alveoli. (Hematoxylin 
and eosin stain, X65.) 
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the mucosa was sloughed, and there 
was blackish material in the lumen. 
The next three areas of gangrene oc- 
eurred in the ileum and measured 8, 
2, and 6 em. in length. The interven- 
ing smal] bowel was only mildly con- 
gested. There were large masses in 
the mesentery serving the gangrenous 
areas. These were aggregated lymph 
nodes which were not densely ad- 
herent. The largest node was about 
1.5 by 1.0 em. The cut surfaces were 
pink and granular and more or less 
uniform in appearance. The other ab- 
dominal organs showed no abnormal- 
ity. 

The kidneys were slightly swollen. 
The spleen was of normal size and the 
eut surface appeared normal. There 
was no gross abnormality of the brain 
or its coverings. 

Microscopie examination of sections 
stained by routine hematoxylin and 
eosin method showed necrosis of the 
mucosa of the small intestine. There 
was a large amount of hemorrhage 
present throughout the muscular 
coats, beneath the serosa, and in the 
submucosa. Thrombosis of smal] 
blood vessels in the bowel wall was 
noted (Fig. 1). The lymph nodes 
showed hyperplasia without definite 
characteristics. In the liver there was 
a central degeneration. The central 
liver cells stained very poorly and 
there was considerable hemorrhage 
present (Fig. 2). Proliferation of the 
bile capillaries was noted. In sections 
stained for iron, using the Turnbull 
blue reaction, there was a coating of 
iron-containing material in the mucosa 
of the intestine. In the veins from 
this area there were numerous large 
macrophages which contained an abun- 
dant amount of iron. The walls of the 
blood vessels appeared to be stained in 
many portions. The thrombi were more 
or less fibrinous in character. Iron was 
demonstrated in the sinusoids of the 
adjacent lymph nodes and was present 
chiefly in macrophages and in some 
of the littoral cells. No definite ac- 
cumulations of iron could be demon- 
strated in the liver or in the other or- 
The lungs showed marked con- 


gans. 
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gestion and areas of hemorrhage with 
accumulations of edema fluid (Fig. 3). 
No consolidation was present. The 
other organs showed no pertinent ab- 
normalities. 

Quantitative iron studies were done 
on the liver and kidney tissues. The 
liver contained 6.6 mg. of iron per 
100 mg. of tissue, and the kidneys con- 
tained 4.0 mg. of iron per 100 mg. of 
tissue. These values are within nor- 
mal limits. 


DISCUSSION 


The action of iron here was localized 
in segments of the small intestine. 
The localization was apparently due 
to the enteric coating of the tablets 
and subsequent lodging of groups of 
the ingested tablets in certain areas 
of the intestine. In these areas there 
oceurred necrosis of the mucosa with 
uptake of the iron into the blood ves- 
sels, resulting in a vascular thrombo- 
sis. The thrombosis involved the small 
vessels and not the large vessels of 
the mesentery. Apparently the in- 
gested iron reached no farther than 
the regional lymph nodes, as it could 
not be demonstrated beyond this point. 
The degenerative changes in the liver 
could not be explained as a direct re- 
sult of iron. They were probably sec- 
ondary to the toxie effect of the pre- 
gangrenous bowel. The hemorrhagic 
tendency noted in the visceral and 
parietal pleurae and in the lung is 
probably a result of liver damage. 

It is coneluded that the toxie effects 
of iron are due to high concentrations 
in the bowel, producing mucosal necro- 
sis which destroys the barrier to iron 
normally present in the mucosal epi- 
thelium. Essentially unaltered iron 
salts gain entry to veins and lymphat- 
ies, producing thrombosis and gan- 
grene. There is no evidence of a sys- 


temic effect from absorbed iron per se, 
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but extensive liver damage and vis- 
ceral hemorrhage may result from the 
toxemia produced by this thrombosis 
and gangrene. 

We do not feel that methemoglobin- 
emia played any part as a cause of 
death, since normal values were ob- 
tained at the only time our patient 
showed cyanosis. We would like to 
emphasize the biphasic clinical course 
of initial shock, an intermediate period 
of relative recovery, then sudden 
death. 

Recent investigators are suggesting 
that higher therapeutic dosages of fer- 
rous sulfate be used in the treatment 
of deficiency anemias. It is well 


known that small dosages will fre- 
quently cause gastroenteritis of a mild 
nature and it is quite probable that 


sublethal doses may produce some of 
the pathology described here. 


SUMMARY 


A case of fatal ferrous sulfate pois- 
oning is reported with a discussion of 
the clinical and pathological findings. 
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THE LIPOPROTEINS OF SERUM IN INFANCY AND CHILDHOOD 
I. LipoprRoTerns IN NoRMAL CHILDREN 


C. Henry Kempe, M.D., Henry K. Sttver, M.D., Francis Scorr Smytn, M.D., 
Joun W. Gorman, M.D., anp Harpin B. Jones, Px.D. 


San FRANCISCO, 


LTHOUGH atherosclerosis per se 
is relatively uncommon in child- 
hood, a study during the early years 
of life of some of the factors which 
seem to operate in producing the dis- 
ease at a later age may aid our under- 
standing of the physiological processes 
and provide a key to possible preven- 
tion of the disease. It has long been 
suspected that the blood lipids might 
in some way be related to the patho- 
genesis of human atherosclerosis. All 
the major blood lipid constituents, in- 
cluding cholesterol and its esters, 
phospholipids, and neutral fats have 
been investigated. These substances 
are building blocks of a number of 
giant molecules present in the blood. 
Gofman and associates' have carried 
out studies based on the premise that 
a defect could exist in certain of these 
giant molecules, which would be re- 
sponsible for the development of 
atherosclerosis, although the mere ana- 
lytieal levels of any of the above-men- 
tioned building blocks, such as the 
cholesterol level of the serum, might 
be of little or no significance. 
Recently a class of lipoprotein mole- 
cules in the serum of the human being 
has been demonstrated, which is pres- 
ent with a much higher frequency at 
high concentrations in patients who 
have atherosclerosis (those who have 
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survived a myocardial infarction) 
than in corresponding individuals 
without known vascular disease.’ * * 
These molecules also were present 
with increased concentration in other 
diseases associated with atherosclerosis 
(diabetes mellitus, the nephrotic syn- 
drome, hypothyroidism, and coronary 
insufficiency ). 

The present study deals with a 
group of 147 normal children, ranging 
in age from birth to 15 years, in whom 
the levels of certain lipoproteins in the 
blood were determined. These nor- 
mals serve as control data for com- 
parison with the levels found in a 
group of children with various dis- 
eases. Determinations of a certain 
range of molecules (S; 10-20) have 
been made because of previously 
shown association of these molecules 
with atherosclerosis. 


PROCEDURE 


The various lipid constituents of 
the serum are usually expressed only 
in terms of total cholesterol, choles- 
terol ester, ete. From this one cannot 
predict how the various constituents 
are distributed among the numerous 
macromolecules that may exist in 
serum. These macromolecules, whose 
molecular weight is up to several mil- 
lions, contain cholesterol or cholesterol 
ester along with phospholipids, pro- 
tein, and neutral fats which serve as 
their building blocks. It is for the 


t 
| 
11 


THE JOURNAL 


12 


detection, on a quantitative basis of 
these individual macromolecules, that 
the ultracentrifuge is especially use- 
ful. 

The ultracentrifuge is a device 
which was designed for the production 
of forces many thousands to many 
million times the force of gravity. 
Under the influence of such intense 
gravitational fields of force, individual 
molecules of the size of protein can be 
made to undergo sedimentation (if 
they are more dense than the solution 
in which they are present) or to un- 
dergo flotation (if they are less dense 
than the solution in which they are 
present). In either event, if the cen- 
trifugal force is sufficiently great to 
impart an appreciable migration rate 
to the molecules, a boundary becomes 
established between the solution con- 
taining the large molecules and the 
region of solution out of which these 
molecules have migrated. A variety 
of optical techniques, known as refrac- 
tive index gradient methods, have been 
devised for rendering this boundary 
observable and for measuring the rate 
of movement of the boundary region 
itself, as the centrifuge rotor spins. 

The rate of movement (sedimenta- 
tion or flotation) of dissolved mole- 
eules in an ultracentrifugal field de- 
pends primarily upon size, shape, and 
density of the molecule and the den- 
sity and viscosity of the medium in 
which it is present. A minimum of 
ten distinct species of lipoproteins 
may be found in human serum, differ- 
ing from one another physically in 
density of the molecule and in ultra- 
centrifugal flotation rates, has been 
described.‘ Broadly, the lipoproteins 
may be segregated into major groups, 
the so-called ‘‘low density lipopro- 
teins’’ (density less than 1.063) and 
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the ‘‘high density lipoproteins’’ (den- 
sity greater than 1.063). In this 
study attention will be confined to 
flotation of the low-density group of 
molecules. 

As a preliminary operation in the 
study of sera for these molecules a 
separation is made in the preparative 
ultracentrifuge. In this process a 
density increment is given the serum 
sample by dilution with a concentrated 
sodium chloride solution. Ultracentrif- 
ugation of this serum solution for 
thirteen hours results in the flotation 
to the top of the preparation tube of 
all lipoprotein molecules less dense 
than the solution. Also during the 
ultracentrifugation all large molecules 
of density greater than the solution 
undergo sedimentation. Thus, after a 
critical time of ultracentrifugation the 
low-density group of lipoproteins will 
have collected as a layer at the top 


of the preparative tube and all the 
proteins and dense lipoproteins will 
have sedimented out of the top portion 
of the preparative tube. After the 
centrifuge stops, removal of the top 
fraction containing the layered low- 


density lipoproteins can be effected 
using a capillary pipette. Next the 
isolated low-density lipoproteins (the 
top fraction) are studied in the ana- 
lytical ultracentrifuge. Here the lipo- 
protein molecules are characterized 
and identified by their flotation rates. 
Flotation rates are given in S- units 
(Svedbergs of flotation) under the 
specified conditions.* Thus, a mole- 
eule described as having a flotation 
rate of 20 S units will be referred to 


*1 Se unit = flotation rate of 1 x 10-* 
cm./sec./dyne./Gm. The specified conditions 
for these studies refer to use of a sodium 
chloride solution of density 1.063 Gm. per 
cubic centimeter at 26° C. If runs are per- 
formed under any other conditions, appropri- 
ate corrections must be made. Spinco Model 
and Model E ultracentrifuges ‘were used 
throughout. 
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as a molecule of the 20 S, class, ete. 
Usually the samples are centrifuged at 
52,640 r.p.m. (forees approximately 
200,000 to 250,000 x gravity) for less 
than one hour, with a series of photo- 
graphs being taken at various stages 
of the flotation. 

A special optical system allows the 
moving boundaries of macromolecules 
to be observed and recorded while the 
centrifuge is in operation. The basis 
for detection of these boundaries is 
the abrupt change in refractive index 
from the region of solution containing 
the particular class of large molecules 


COMPOSITE PICTURE AS OBSERVED 
baseline 


Fig. 1. 
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composition. The individual compo- 
nents may have flotation rates so close 
together as to be resolvable with diffi- 
eulty. A typical flotation pattern il- 
lustrates the nature of the problem 
(Fig. 1). Knowing the type of com- 
ponents which exists, it is possible to 
resolve such a pattern into its individ- 
ual constituents (Fig. 2). 

Details of the _ ultracentrifugal 
method have been reported by Gof- 
man and collaborators.? 


In human serum, the following 


classes of lipoprotein molecules have 
been identified : 


RESOLUTION INTO KNOWN COMPONENTS 


Fig. 1.—Diagram illustrating a typical flotation pattern observed in the ultracentrifugal 
analysis of the low-density lipoproteins of human serum. 
Fig. 2.—Resolution of Fig. 1 into the lipoprotein components known to exist in human 


serum. 


to the region out of which these mole- 
cules have migrated. The optical sys- 
tem records such a refractive index 
change as an inverted peak for floating 
boundaries, the area over the peak pro- 
viding a measure of the concentration 
of these molecules. Thus, the concen- 
tration and flotation rates of the large 
moleeules present in a solution can be 
determined. 

The low-density group of lipopro- 
teins found in a given human serum 
may comprise one or more species of 
components, differing one from an- 
other in size, density, and chemical 


(a) Species which migrate with S; 
values greater than 75 S; units. These 
inelude the well-known chylomicrons 
and aggregates of much smaller dimen- 
sions than the chylomicrons. The con- 
centration of species in this entire 
class is increased following fat-contain- 
ing meals and hence represents part of 
the acute alimentary lipemia. No in- 
dependent correlation has been found 
between components of S; greater than 
75 units and presence of atherosclerosis 
in human beings. 

(b) Species which migrate with S,; 
values between 30 and 70 S,; units. 
These species constitute the major 


baseline 
Fig. 2. 
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fraction of acute alimentary lipemia 
and are greatly modified in concentra- 
tion with relationship to meals. 

(ec) Species of diserete classes which 
migrate with rates between 10 and 20 
S; units. These components, whose 
molecular weights are in the neighbor- 
hood of three million, appear definitely 
related to the presence of atherosclero- 
sis in human beings. The S, 10-20 
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molecules are important cholesterol 
phospholipid and protein-containing 
substances. This set of components 
carrying a major fraction of the serum 
cholesterol is present in every one of 
some 4,000 samples from adults previ- 
ously studied—at concentrations vary- 
ing from individual to individual, but 
at an essentially constant level for a 
given individual from time to time. 
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Fig. 3. 


Fig. 3.—The 
and adult males (shaded 
than those for the men. 

Fig. 4.—The 
and adult females (shaded area). 
between 21 and 30 years of age, 
older age groups. 


level of Se 
area). 


The 
but 


class contains at least three separate 
species of molecules, each approxi- 
mately 30 per cent cholesterol by 
weight, all of which appear to be of 
significance with respect to athero- 
sclerosis, 

(d) Species which migrate with 
rates between 3 to 8 S; units. These 


10-20 molecules in the serum of male children 
The values obtained for the boys were significantly lower 


level of Sr 10-10 molecules in the serum of female children 
levels for the girls approximate 
are significantly lower than those of women in the 


THAN ANY CHOSEN LEVEL 


Fig. 4. 
(solid line) 


(solid line) 
those of women 


This set of components does not of 
itself appear to be related to athero- 
sclerosis. 

RESULTS 


Measurements of the concentra- 
tion of S;, 10-20 lipoprotein molecules 
were performed on the sera of 147 
normal children ranging in age from 
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G NORMALMALES 21-30 YEARS 

& NORMAL FEMALES 21-30 YEARS 
BoYs 

@ GIRLS 


MG. S¢ 10-20 MOLECULES IN SERUM 


20 40 60 60 100% 
PERCENT OF INDIVIDUALS WITH 
10-20 MOLECULE CONCENTRATION 
LESS THAN ANY CHOSEN LEVEL 


Fig. 5.—The level of Sr 10-20 molecules in 
the serum of children and of adults between 
21 and 30 years of age. 
birth to 15 years.* The results are 
plotted in Figs. 3 and 4. 

It was found that male children all 
had S, 10-20 levels below 55 mg. per 
cent, with 64 per cent of the children 
being below 11 mg. per cent, 85 per 
cent below 22 mg. per cent, 90 per cent 
below 33 mg. per cent, and 96 per cent 
below 44 mg. per cent. The values 
obtained in these boys were signifi- 
cantly lower than those previously de- 
termined for normal male adults.* 

Female children all had S; 10-20 
levels below 66 mg. per cent, with 57 
per cent being below 11 mg. per cent, 
85 per cent below 22 mg. per cent, 90 
per cent below 33 mg. per cent, and 
97 per cent below 44 mg. per cent. 
The levels for normal female children 
approximate the range for the young 
normal female adults, as shown in 
Fig. 4.8 


*The values here reported for the Sr 10-20 
range exclude the Sr 10 fraction itself. 


LIPOPROTEINS OF SERUM IN NORMAL CHILDREN 15 


Fig. 5 shows the similarity of values 
for normal male and female children, 
as well as their proximity to those 
obtained for normal female adults 
ranging in age from 21 to 30 years. 
Normal male adults of the same age 
group show significantly higher titers 
throughout. 

High levels of S- 10-20 molecules 
frequently have been found in the sera 
of women during, and immediately 
after, pregnancy.’ In twelve women 
and their infants studied shortly after 
birth, there was no correlation between 
the concentrations present in the sera 
of the mothers and newborn infants, 
and in every instance the levels were 
lower in the infants’ sera than in that 
of their mothers (Fig. 6). 
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20 


Fig. 6.—Relation of the levels of Sr 10-20 
molecules in newborn infants and _ their 
mothers, There was no correlation between 
these levels although in every instance the 
concentration is lower in the infant's serum 
than in that of the mother. 
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MG. S¢ 10-20 MOLECULES IN SERUM 


MG. % CHOLESTEROL IN SERUM 
OF NORMAL CHILDREN 


Fig. 7.—Relation of the serum cholesterol 
to the concentration of Sr 10-20 molecules in 
the serum of children. There is no appreciable 
correlation between these two blood constitu- 
ents in normal children. 

In Fig. 7 the levels of S- 10-20 mole- 
cules are plotted against the analytical 
serum cholesterol levels of thirty-five 
normal children. In this study there 
was no significant correlation between 
the total serum cholesterol and the 
level of the S, 10-20 elass. 
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Fig. 8.—Relation of dietary intake of fat 
to the average level of Sr 10-20 molecules in 
serum of individuals of various ages. The 
highest average concentration of these lipo- 
proteins is found in adults and the lowest in 
very young children although the diet in the 
adults contained less than one-fourth the 
amount of fat fed to the children. 
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In an attempt to determine whether 
the level of S; 10-20 molecules in the 
pediatric age group is related to the 
daily intake of dietary lipids, a cor- 
relation was sought between the num- 
ber of grams of dietary fat per kilo- 
gram of weight per day, and the level 
of S; 10-20 molecules in the serum at 
five age ranges. The highest average 
values of S;, 10-20 molecules is found 
in adults whose average daily fat in- 
take per kilogram of body weight is 
16 grams (Fig. 8). On the other 
hand, children from 6 months to 244 
years, whose average daily intake of 
fat per kilogram of body weight is 
more than four times as high (approxi- 
mately 7.3 grams of fat per kilogram), 
show significantly lower average levels 
of S; 10-20 moleeules (average—6 mg. 
per cent). This would indicate that 
children can tolerate a much higher 
intake of fat per unit of body weight 
than adults without showing compar- 
able increases in concentration of the 
S; 10-20 molecules. 


DISCUSSION 


The study of atherosclerosis in the 
human being has of necessity been an 
indirect one, since direct examination 
of tissues in the living subject is sel- 
dom possible, and the establishment of 
experimental studies with adequate 
controls is well nigh impossible. Us- 
ing rabbits as the experimental animal, 
all recent reports have confirmed 
earlier observations by Ainitschkow,° 
who demonstrated that cholesterol 
feeding in the rabbit can result in the 
production of hypercholesterolemia 
and of lesions in the arteries greatly 
resembling those found in human ar- 
teriosclerosis. Gofman and associates’ 
showed that a lipoprotein of the S; 
5-10 elass of molecuie is present in 
variable concentration in the serum of 
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all normal rabbits. During cholesterol 
feeding, these molecules increased in 
concentration first, and following the 
rise in concentration of the S,- 5-10 
class of molecules most rabbits, as a 
result of further cholesterol feeding, 
began to develop increasing concen- 
tration of molecules of the S; 10-30 
class. Autopsy of the rabbits at the 
end of a fifteen-week feeding period, 
showed that the degree of atherosclero- 
sis was greater, the higher the final 
concentration of molecules of the Sr 
10-30 class, while animals with mini- 
mal concentration of such molecules 
had little or no gross atherosclerosis. 
In contrast with the molecules of the 
S; 10-30 class, the concentration of 
lipoproteins in the S, 5-10 class did 
not show any correlation with the 
extent of development of atherosclero- 
sis. 

This evidence would indicate that 
exogenous cholesterol can, in the rab- 
bit, be a factor in the etiology of 
atherosclerosis. The appearance of 
‘‘abnormal’’ molecular fraction by in- 
crease in exogenous cholesterol then 
suggested the study of these fractions 
in a number of adult human subjects. 

It was subsequently shown that 
while the ‘‘normal’’ adult had vari- 
able levels of macromolecules of Sy 
10-20 group, patients with myocardial 
infarction, angina pectoris, diabetes, 
and nephrosis showed consistently 


higher levels of these molecules. In . 


no case was it possible to demonstrate 
any acute effect on the blood concen- 
tration of S; 10-20 molecules from a 
single meal. Testing numerous in- 
dividuals on two or more occasions 
revealed that the level of S, 10-20 
molecules was essentially stable, pro- 
vided that the subjects did not change 
their dietary habits. In adults, 
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marked and prolonged reduction of 
fat intake usually did result in signi- 
ficant decrease of elevated S, 10-20 
levels. Our data show that infants 
ingesting more than four times the 
adult amounts of dietary fat per unit 
ot body weight per day fail to show 
comparable levels of S;- 10-20 lipopro- 
teins. This tends to indicate an endog- 
enous factor in children which uni- 
formly allows a greater tolerance of 
exogenous fat. 

Previous reports’ have indicated 
that while it is generally true that the 
S; 10-20 level is elevated with a rise 
in blood cholesterol, the deviations 
from this rule are frequent and 
marked so that the total blood choles- 
terol level is of little value in predict- 
ing the S; 10-20 level in a particular 
patient. A similar lack of correlation 
was found in the present study with 
some of the highest concentrations of 
these lipoproteins being found in chil- 
dren whose total serum cholesterol 
levels were under 100 mg. per cent. 

Although a significant difference 
has been found in the levels of Sy 
10-20 lipoproteins between the sexes in 
the 21 to 30 age group, our studies 
show that between birth and 15 years 
of age the levels of lipoproteins are 
the same for the two sexes. In chil- 
dren, the levels approximate those 
found in women 21 to 30 years old, 
but are lower than those found in 
older women, and are significantly 
lower than those reported in adult 
males of any age group. 

The lipoprotein levels present in 
cord blood (in fifty-one newborn in- 
fants) were of the same magnitude as 
those found in the total group of chil- 
dren. In all eases the cord blood had 
lower concentrations than that of the 
infant’s mother taken at the same 
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time, but there was no correlation be- 
tween the blood level of the infant 
and mother. 


SUMMARY 


Determinations of the concentra- 
tion of certain lipoprotein molecules 
(S- 10-20 class) are reported for 147 
normal children ranging in age from 
birth to 15 years. These molecules 
previously have been shown to be as- 
sociated with atherosclerosis. 

Similarity of values was found for 
normal male and female children. 

Boys had significantly lower values 
than those previously determined for 
normal ma'e adults, but the levels for 
girls approximate the range for young 
normal female adults. 

No correlation was present between 
the concentrations of these lipopro- 
teins in the sera of newborn infants 
and their mothers. 

No significant correlation was noted 
between the total serum cholesterol 
and the level of the S; 10-20 elass. 


The data presented would indicate 
that children can tolerate a much 
higher intake of fat per unit of body 
weight than adults without showing 
comparable increases in concentration 
of the S; 10-20 molecules. 


Appreciation is expressed to Sheldon 
Cook, M.D., and Richard L. Anderson, M.D., 
for obtaining some of the blood specimens 
studied. 
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THE LIPOPROTEINS OF SERUM IN INFANCY AND CHILDHOOD 


Il. Liroprotrern LEVELS IN JUVENILE DIABETES MELLITUS 


Joun H. Carr, M.D., C. Henry Kempe, M.D., Henry K. Sttver, M.D., 
Francis Scorr Smytu, M.D., W. Gorman, M.D., 
Harpin B. Jones, Px.D. 

San Francisco, Cair. 


T IS well known that persons with 
diabetes mellitus tend to develop 
atherosclerosis and associated illnesses 
at an earlier age than nondiabetic in- 
dividuals. Gofman and associates have 
shown that people with atherosclerotic 
manifestations tend to have higher- 
than-normal blood levels of S; 10-20 
lipoproteins, as determined by analyt- 
ical ultracentrifugation.’* the 
light of these findings it was felt that 
measurements of this fraction in the 
blood of juveniles with diabetes mel- 
litus might reveal differences when 
compared with values obtained in 
‘‘normal’’ children. Attempts could 
then be made to correlate such differ- 
ences with any of the aspects of a 
particular child’s diabetic state. 

This paper deals with a series of 
forty-six juvenile diabetics on whom 
levels of S- 10-20 lipoprotein molecules 
were determined. These leve's were 
compared with previously reported 
normals‘ and an attempt made to cor- 
relate them with such variables of 
diabetes mellitus as the sex of the pa- 
tient, duration of the disease, degree 
of control, severity of the condition 
(‘‘per cent diabetic’’*), dietary intake 


Berkeley. 


From the Division of Pediatrics, University of California School of Medicine, San Francisco, 
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of fat per unit of body weight, the 
weight of the individual, and serum 
cholesterol. 

There were twenty-six males and 
twenty females from the Pediatric 
Diabetic Clinie of the University of 
California Hospital. Complete infor- 
mation regarding the past history, 
physical status, course of the disease, 
diet, insulin dosage, and degree of 
control was available for all patients. 
The methods of analysis have heen re- 
ported previously.* 


RESULTS 


The results of measurements of the 
concentration of S- 10-20 lipoprotein 
moleculest on forty-six juvenile dia- 
beties, ranging in age from 7 to 20 
years, are plotted in Fig. 1, along 
with those previously reported for 
normal children.* 

It was found that all the male 
juvenile diabetics had levels below 66 
mg. per cent, with 38 per cent being 
below 11 mg. per cent, 62.0 per cent be- 
low 22 mg. per cent, 81 per cent below 
33 mg. per cent, 92 per cent below 44 
mg. per cent, and 96 per cent below 
55 mg. per cent. The highest concen- 
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Total daily insulin dose in units x 100 


*“Per cent diabetic” = 


(Grams of carbohydrate) + (Grams of — x 0.58) + 


(Grams of fat x 0.1) x } 
+The values here reported for Sr 10-20 range exclude the Sr 10 fraction itself. 
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Fig. 1.—The level of Se 10-20 molecules in 
the serum of normal children (solid lines) and 
children with diabetes mellitus (dotted line). 
The values obtained for the normal children 
were significantly lower than those for the 
diabetics. 
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ARBITRARY EVALUATION OF 
DIABETIC CONTROL 


Fig. 3.—Relation of the concentration of Sr 
10-20 molecules and an arbitrary evaluation 
of diabetic control. No correlation was noted. 
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Fig. 2.—Relation of the level of Sr 10-20 
Hipoprotein molecules in the sera and the 
duration of the diabetic state. No close 
correlation was found. 


© JUVENILE DIABETIC MALES 
4 JUVENILE DIABETIC FEMALES 


MG Se MOLECULES SERUM 


60 wo 


20, 40 
“PERCENT DIABETIC 
SEVERITY of DIABETES 


* DERIVED FROM FORMULA 


Fig. 4.—Relation of the levels of Se 10-20 
molecules and the severity of the diabetes 
(derived from a formula) in juvenile dia- 
betics. No correlation was found to exist. 
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Fig. 5.—Relation of the serum cholesterol 
to the concentration of Sr 10-20 molecules in 
the serum of juveniles with diabetes mellitus. 
No marked correlation is apparent. 


tration of serum lipoproteins in a dia- 
betic girl was 76 mg. per cent, with 
20 per cent being below 11 mg. per 
cent, 50 per cent below 22 mg. per 
cent, 60 per cent below 33 mg. per 


cent, 75 per cent below 44 mg. per cent, ° 


85 per cent below 55 mg. per cent, and 
90 per cent below 66 mg. per cent. 

The values for diabetie girls were 
higher than those for diabetic boys. 
The values for diabetic boys were 
higher than those previously reported 
for normal male children. Diabetic 
girls, too, tend to have higher levels 
of lipoproteins than their normal 
counterparts. 

No close correlation was found in 
this age group between the level of S; 
10-20 lipoprotein molecules in the sera 
and the duration of the diabetie state 
(Fig. 2). An attempt was made to 
establish an arbitrary evaluation of 
the degree of control of each patient. 
This was a subjective conclusion based 
on the history and results of the physi- 
cal examination as well as periodic 
determination of serial blood sugar 
levels, exeretion of sugar in urine over 
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twenty-four-hour periods, and _ the 
course of the disease during the previ- 
ous months. The control of each pa- 
tient was graded on a scale from 
‘*poor’’ to ‘‘good.’”’ No correlation 
was found in this age group between 
the lipoprotein concentration and the 
degree of control (Fig. 3). 

There was no direct correlation be- 
tween lipoprotein levels and the sever- 
ity of the disease, as determined by 
calculated percentage of the exogenous 
insulin requirement that was necessary 
to maintain the patient in good con- 
trol (Fig. 4). However, using the 
formula for ‘‘per cent diabetic,’’ it 
was found that the male in this study 
tended to have a milder disease than 
the female, with the average boy being 
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DIETARY INTAKE OF FAT 


Fig. 6.—Relation of the dietary intake of 
fat per kilogram of body weight and the levels 
of Sr 10-20 lipoprotein molecules in diabetic 
children. The average intake of fat is higher 
in the boys than in the girls, although male 
diabetes have lower lipoprotein levels than 
females. 
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**43 per cent diabetic,’’ while the aver- 
age girl was ‘‘55 per cent diabetic.’’ 
This difference may be accounted for 
by the increased physical activity of 
boys in this age group, which would 
tend to lower insulin requirement. 

In Fig. 5 is shown the relationship 
between the analytic serum cholesterol 
levels and the concentrations of S, 10- 
20 lipoprotein molecules. No marked 
correlation is apparent. 

The dietary intake of fat per kilo- 
gram of body weight had no demon- 
strable effect on the level of S; 10-20 
lipoprotein molecules in these children 
(Fig. 6). Although male diabetics 
have lower lipoprotein levels than 


females, their average intake of fat is 
higher (3.0 grams per kilogram) than 
the girls (2.5 grams per kilogram). 


DISCUSSION 

The frequent complication of infee- 
tion and premature aging still encoun- 
tered in the face of continued insulin 
therapy of the young diabetic patient 
and the still-shortened life expectancy 
of these patients represents a distinct 
challenge to the medical profession. 
Quite often the patient has borne the 
blame for these complications, or their 
occurrence has been regarded as inevi- 
table. 

There is no uniformity of opinion 
regarding the importance of dietary 
restriction and control in the develop- 
ment of the complications of diabetes, 
especially atherosclerosis, hyperten- 
sion, nephropathy, areus senilis, ete. 
It would appear that insulin replace- 
ment alone cannot prevent these com- 
plications. We are now able to main- 
tain apparently adequate control of 
the diabetic patient as regards blood 
sugar, urinary excretion of reducing 
substance, growth, sexual development 
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and maturation. We are increasingly 
able to control bacterial infection. 
However, we are still unable to con- 
trol these threats to a normal life span 
in many cooperative patients, under 
apparently adequate diabetie control. 

A correlation has been shown to exist 
between elevated levels of lipoprotein 
of the S;, 10-20 class and idiopathic 
A prolonged restric- 
tion of the dietary intake of fats has 
resulted in a marked reduction in the 
elevated blood levels of S_¢ 10-20 lipo- 
proteins. Further work may show 
that this is a method of combating the 
development of atherosclerosis. The 
idea suggests itself that a reduction of 
the lipoprotein fraction of the blood 
by suitable dietary restriction of fat 
might also result in a decreased inci- 
dence of atherosclerosis in the diabetic 
patient. This method of attack is now 
under study. 

In a previous report on seventy-six 
adult patients with diabetes mellitus, 
between the ages of 20 and 80 years, it 
was demonstrated that females have 
distinetly higher incidence of S-¢ 10-20 
lipoprotein molecules than do normal 
females in all age categories.2 The 
effect is relatively great in the diabetic 
females between the ages of 20 and 40 
years. It was also found that the same 
general effect was observed in diabetic 
males as compared to normal males, 
but is not as large as for the females. 
Our studies also showed that the 
juvenile diabetic female has greater 
levels of Sp 10-20 lipoprotein molecules 
than the male, and that both have 
higher blood levels of the S, 10-20 
class than their normal counterparts. 


SUMMARY 


Determinations of the concentration 
of certain lipoprotein molecules (S_ 10- 
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20 class) are reported for forty-six 
juveniles with diabetes mellitus. 

Diabetic girls and diabetic boys 
have higher levels than their normal 
counterparts. The values for the girls 
were higher than those for boys. 

No close correlation was found in 
this age group between the level of Sy 
10-20 lipoprotein molecules in the sera 
and (1) the duration of the diabetic 
state, (2) the degree of control, (3) 
the severity of the disease, (4) the 
analytic serum cholesterol levels, or 
(5) the dietary intake of fat per unit 
of body weight. 
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APLASTIC ANEMIA IN SIBLINGS WITH MULTIPLE CONGENITAL 
ANOMALIES (THE FANCONI TYPE) 


Wacter Levy, M.D. 
New York, N. Y. 


RIMARY, idiopathic aplastic ane- 

mia is an acute or chronic disease 
which is progressive and ultimately 
fatal. The etiology is unknown. In 
a child who has previously been well 
the onset is usually insidious. The 
hemogram is characterized by a 
marked reduction in the number of 
erythrocytes, which are hyperchromic 
and macrocytic. The white blood cor- 
puseles are also markedly reduced and 
disclose a decrease in the neutrophiles 
with a relative increase in the lympho- 
eytes. The platelet count is markedly 
reduced. The reticulocyte count is 


usually markedly lowered, although 
reticulocytosis has been demonstrated 
in several cases reported in the litera- 


ture. There is no evidence of regener- 
ation or destruction. Immature cells 
are rarely seen. The bone marrow re- 
veals various degrees of degeneration 
or complete atrophy. 

Estren and Dameshek' described 
eight eases of familial hypoplastic ane- 
mia of childhood oceurring in two fam- 
ilies. No other congenital anomalies 
were found in these cases. They, 
therefore, concluded that the etiologi- 
eal factor in the production of aplastic 
anemia could be traced to a defect in 
the chromosomal mechanism associated 
with the development of the bone 
marrow. 

In 1927, Fanconi* described three 
brothers with hypoplastic anemia. 


From the Department of Pediatrics of the 
Jewish Memorial Hospital, New York City, 
New York. 
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The children were 5, 6, and 7 years of 
age. The hemograms disclosed hyper- 
ehromie anemia, leucopenia, and 
thrombopenia. Other associated ab- 
normalities were microcephaly, con- 
vergent strabismus, hypoplasia of the 
testicles, hyperactive deep tendon re- 
flexes, brownish melanin-like pigmen- 
tation of the skin without involvement 
of the bueecal mucosa. He noted 
marked hemorrhages in all of these 
eases. The bone marrow was hypo- 
plastic and, in Fanconi’s opinion, was 
another manifestation of a constitu- 
tional defect. 

Emile-Weil,* Hjorth,« and Dacie 
and Gilpin® reported familial cases of 
hypoplastic anemia with associated 
congenital abnormalities, the so-called 
“Fanconi type’’ of anemia. Ueh- 
linger,© van Leeuwen,’ Emile-Weil,* 
Estren, Suess, and Dameshek,* and 
Beautyman® reported single instances 
of this syndrome. Diamond’? men- 
tions that three cases have come to 
his attention in the last twenty years. 

Two siblings, one when he reached 
the age of 6 years, the other when he 
was 614 years, presented the clinical 
picture of aplastic anemia associated 
with several congenital anomalies. 
These cases were similar to those re- 
ported in the literature as examples 
of the ‘‘Fanconi type’’ of aplastic 
anemia. 

CASE REPORTS 

CasE 1—A. W. (No. 20514), a 

white, male child, 64% years of age, 
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was admitted to the Jewish Memorial 
Hospital on June 23, 1941. He had 
been in excellent physical condition up 
until October, 1940. Following a ton- 
sillectomy at this time, the mother 
noticed pallor and asthenia. The 
family physician, Dr. M. Jaffin, who 
had observed the child from birth, was 
consulted. He found that the child 
had a moderate anemia, and gave him 
iron orally, and liver by subcutaneous 
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There was no history of any abnor- 
malities in either the maternal or the 
paternal families. Another sibling, 
1% years of age, was absolutely nor- 
mal at this time. 

Physical examination on admission 
to the hospital revealed a child with 
extreme pallor and a melanin-like ap- 
pearance of the skin. Multiple con- 
genital anomalies were obvious. Plas- 
tie surgery for correction of atresia of 


Fig. 1. (Case 1).—Photograph of A. W., showing “café au lait” spots, vitiligo, yom tga of ear 


auricles, ptosis of eyelids, 
injections. A diet adequate in vita- 
mins was prescribed. No improve- 
ment was noted following this therapy. 
The asthenia and anemia became more 
pronounced. Poor appetite and fre- 
quent vomiting were noted. 

The family history was not remark- 
able, except for a consanguineous mar- 
riage on the maternal side. The 
grandparents were first cousins. 


microphthalmia, and abnormalities of thu 


both ear canals had been performed 
at the age of 2 years. The child had 
a diminution of hearing and employed 
lip reading. Bone conduction was 
normal. Air conduction was reduced 
by 50 decibles on one ear and 60 on 
the other. There was ptosis of both 
eyelids. Fundus examination revealed 
a whitish appearance of both nerve 
heads with a vertical eliptical con- 
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figuration, suggesting either a pseudo- 
neuritis or papilledema. The visual 
fields were normal and the opthalmol- 
ogist concluded that the condition was 
a pseudoneuritis probably due to a 
refractive error, rather than a papill- 
edema, inasmuch as the appearance of 
the eye grounds remained the same 
over a period of months. Examination 
for color blindness revealed normal 
perception for color. The sense of 
smell was tested and found to be nor- 
mal. In addition to the brownish tint 
of the skin of the body, vitiligo on the 
back of the right shoulder and ‘‘café 
au lait’’ spots in the right axillary 
line were noted. A layer of freckles 
was seen in the left seapular region. 
No tumors were palpable in the skin 
and subeutaneous tissues. The derma- 
tologist considered this an aborted 
type of von Recklinghausen’s disease, 
since this condition is usually associ- 
ated with other congenital abnormali- 
ties. An overgrowth of hair (hirsut- 
ism) on the arms and chest was prom- 
inent. A loud systolic murmur could 
be heard over the entire precordium, 
but this had not been present previous 
to the onset of the anemia and was 
obviously hemie. The liver and spleen 
were palpable. The right thumb was 
attached to the hand by a fold of skin. 
The thumb on the left hand had re- 
striction of movement and was thinner 
than is usually seen, resembling a 
finger rather than a thumb. It should 
be noted that the child was of a su- 
perior intelligence. (Fig. 1.) 

The hemogram on June 23 was 
hemoglobin 23 per cent (Sahli); red 
blood cells, 1,300,000 per eubie milli- 
meter; white blood cells, 2,450 per 
cubie millimeter; segmented _neutro- 
philes, 24 per cent; nonsegmented neu- 
trophiles, 7 per cent; eosinophiles, 3 
per cent; lymphocytes, 55 per cent; 
monocytes, 10 per cent. The blood 
counts consistently showed a low 
hemoglobin, varying between 18 and 
44 per cent with the red blood cell 
count from’ 920,000 per eubie milli- 
meter up to 2,800,000 per eubie milli- 
meter. The white blood cell count 
was reduced from 3,200 to 1,900 per 


cubie millimeter. The lymphocytes 
were as high as 75 per cent of the dif- 
ferential count. The monocytes also 
were as high as 18 per cent. Aniso- 
cytosis, hyperechromia, and polychro- 
masia were seen consistently. There 
were also macrocytie hyperchromiec red 
cells. The hematocrit reading was 11 
mm. The reticulocytes were only 0.8 
per cent. Three transfusions of 200 
e.c. each were given on June 28, July 
5, and July 15. The blood Wasser- 
manns of the patient and his parents 
were negative. Hemograms of the 
parents and the other sibling were 
normal. Roentgenograms of the skull, 
long bones, and heart and lungs were 
normal. X-ray examination of the 
wrists showed an absence of the meta- 
carpal bone of the right thumb and a 
rudimentary proximal phalanx. The 
carpal centers were reduced in num- 
ber on both wrists. Electrocardio- 
grams showed a normal sinus rhythm 
and no abnormality. The blood chem- 
istry disclosed: sugar, 85 mg. per 
cent; urea nitrogen, 17.5 mg. per cent; 


cholesterol, 165 mg. per cent; choles- 
terol esters, 83.2 mg. per cent; cal- 
cium, 10.4 mg. per cent; phosphorus, 
4.1 mg. per cent; and phosphatase, 4.3 


Bodansky units. The iecterie index 
was 5.1. The van den Bergh direct 
reaction was negative; the indirect re- 
action showed a trace. The bleeding 
and coagulation times were normal. 
The blood platelets were reduced to 
90,000 per eubie millimeter. There 
was poor clot retraction at the end of 
twenty-four hours. Increased resist- 
ance of the red blood corpuscles was 
noted. Hemolysis began at 0.4 per 
cent saline solution and was not com- 
pleted at 0.3 per cent. The gastric 
analysis disclosed a diminution of the 
free and combined hydrochloric acids. 
The urine was negative. <A _ sternal 
marrow puncture was performed and 
disclosed the following: 


Total nucleated cell count 15,500 
Myeloblast 4% 
Premyelocyte 3% 
Myelocyte 4% 


= 
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Metamyelocyte 3% 
Band form neutrophile 6% 


Mature polymorphonuclear 


neutrophile 18% 


Mature eosinophile 1% 
Lymphocyte 20% 
Plasma 1% 
Monocyte 1% 


Erythroblast 9 
roblas % 39% 
Normoblast 30% 


There was a marked hypocellularity 
of the erythroid, myeloid, and mega- 
karyoeytie bone marrow cells support- 
ing the diagnosis of aplastic anemia. 
There was a disturbance of the ery- 
throid-myeloid ratio with nearly three 
times the usual number of young red 
forms. 

Ferrous sulfate 3 grains and dilute 
hydrochloric acid 5 minims were ad- 
ministered orally three times a day. 
Vitamin B complex 1 ¢.e. (Lilly) and 
1 ec. of a solution of erude liver ex- 
tract, 2 U.S.P. units per eubie centi- 
meter were given by injection daily 
without any effect upon the hemogram. 
The child was discharged on July 17 
and sent to a resort for convalescent 
eare, where all of the above-mentioned 
therapy was continued. 

On September 24, the patient was 
readmitted to the hospital and exami- 
nation disclosed a hemoglobin of 22 
per cent; red blood cells, 1,220,000 per 
eubie millimeter; white blood cells, 
1,550 per eubie millimeter; segmented 
neutrophiles, 23 per cent; nonseg- 
mented neutrophiles, 4 per cent; 
eosinophiles, 3 per cent; lymphocytes, 
63 per cent; monocytes, 3 per cent; 
normoblasts, 5 per cent; with aniso- 
cytosis. The reticulocytes were only 
0.15 per cent. The red blood cells 
showed increased resistance. Hemoly- 
sis began at 0.4 per cent saline solution 
and was not complete at 0.3 per cent. 
The coagulation time was 7 minutes 
(capillary tube method), the bleeding 
time 3 minutes, and the platelet count 
120,000 per cubic millimeter. Des- 
sicated thyroid extract 1 grain daily 
had been started one week previous 
to this admission and was continued. 


It was thought advisable to extend this 
therapy for a few weeks to see whether 
there would be any stimulation of the 
bone marrow, since hypothyroidism 
may be responsible for hypoplastic 
anemias simulating primary aplastic 
anemia."! Transfusion was withheld 
and the child was discharged on Sep- 
tember 27, with instructions to con- 
tinue iron, liver, hydrochloric acid, 
thyroid extract, and high vitamin diet. 

The boy was admitted for the third 
time on October 14. Despite the fact 
that he had received 2 grains of des- 
sicated thyroid extract daily for sev- 
eral weeks, together with all of the 
other therapy, there was no response 
as shown in his blood picture. The 
hemoglobin had fallen to 18 per cent 
and the red blood cells to 960,000 per 
eubie millimeter. Large macrocytes, 
marked hyperchromia of the red blood 
cells, and practically no platelets were 
seen. The child was alert and able to 
play with the other patients in spite 
of his profound anemia. Neurological 
examination disclosed no involvement 
of the pyramidal tracts or of the pos- 
terior cord columns. The basal meta- 
bolic rate was minus 6. There was a 
reversal of the relative measurements 
of the upper and lower trunk, the 
lower being about one and one-half 
times longer than the upper. The 
measurements of the child were: 
crown to heel, 108 em.; crown to pubis, 
53.5 em.; pubis to heel, 54.5 em.; out- 
stretched arms, 108.5 em. between the 
tips of the middle fingers; cireumfer- 
ence of the skull, 48.25 em. Blood 
serum sodium chloride was 109 meq. 
per liter and serum sodium 147.1 meq. 
per liter. X-ray examination of both 
wrists revealed one additional center 
of under-developed ossification in the 
right wrist. 

A blood culture was sterile. Trans- 
fusions were given on October 15, 200 
e.e.; October 20, 250 ¢.c.; and October 
28, 200 ec. He was discharged on 
November 1. His response to trans- 
fusions had not been satisfactory. 
The parents were advised to return 
to the hospital at stated periods for 
supportive transfusions. Ophthalmo- 
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scopie examinations during these three 
hospital admissions disclosed the same 
picture as described originally. This 
fact is noteworthy in view of subse- 
quent findings. 

The child was readmitted for the 
fourth time on November 18, with a 
profound anemia. His hemoglobin 
had fallen to 15 per cent; red blood 
cells to 890,000 per cubie millimeter; 
white blood cells to 1,350 per eubie 
millimeter. The lymphocytes were 70 
per cent; segmented neutrophiles, 16 
per cent; nonsegmented neutrophiles, 
10 per cent; and monocytes, 4 per 
cent. The reticulocyte count was only 
0.3 per cent. The hematocrit reading 
was 11 mm., which is 25 per cent of 
normal. The platelet count varied be- 
tween 55,000 and 30,000 per eubie mil- 
limeter. The red blood eells still 
showed increased resistance. There 
was no clot retraction after thirty- 
two hours. The spleen was palpable. 
He had recurring epistaxis. Many 


purpurie spots on the legs and arms 


and large areas of eechymosis were 
seen over the trunk and extremities. 
With all of these symptoms and pro- 
found anemia the child was energetic 
enough to get out of bed and play with 
the other children. <A sternal marrow 
biopsy was performed on November 29 
and disclosed a grossly fatty marrow. 
Following this procedure there was 
considerable bleeding from the site of 
operation and the child presented a 
pieture of shock. Local pressure, 
thromboplastin, and transfusion con- 
trolled the bleeding. The child be- 
came progressively worse and had 
hematemesis and melena. On Decem- 
ber 9 he complained of headache and 
was drowsy. This was followed by 
vomiting and amaurosis. At this time 
he was delirious and comatose. <A 
diagnosis of intracranial hemorrhage 
was made. Eye ground examination 
disclosed large hemorrhages in both 
eyes in the macular region with be- 
ginning macular holes and _ several 
areas of vitreous hemorrhage. The 
platelet count now was only 21,000 per 
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cubic millimeter; coagulation time 
four minutes; bleeding time prolonged 
beyond ten minutes; and there was no 
clot retraction after seventy-two hours. 
Transfusions were given on November 
19, 250 e¢.e.; November 23, 250 e.c.; 
November 29, 350 e.c., December 5, 
450 e.e.; and December 9, 450 ¢.c. The 
child expired on December 13. 

Necropsy Report.—The autopsy was 
performed by Dr. Alfred Schwarz on 
Dee. 13, 1941. The positive pertinent 
data are included. 

The skin is rather pale and the body 
is quite emaciated. There are several 
vitiliginous and hyperpigmented spots 
throughout the body surface. The 
right hand shows an anomaly inas- 
much as the metacarpal bone of the 
thumb is missing, leaving a rudimen- 
tary thumb attached to the hand only 
by a thin skin bridge. 

On opening the cranial cavity, dif- 
fuse and patchy quite recent subdural 
hemorrhages are found. The _ sub- 
arachnoidal space also contains patchy 
areas of hemorrhage at the convexity, 
the base, and the cerebellar surface of 
the brain. The brain is rather soft 
and friable in consistency, the right 
lobe being somewhat larger than the 
left, and the convolutions somewhat 
flattened. On section there is a mas- 
sive hemorrhage on the medial aspect 
of the right occipital lobe measuring 
about 4 em. in diameter. Another 
smaller rounded hemorrhage is found 
in the subcortical region of the left 
frontal lobe measuring about 1144 em. 
The ventricles are somewhat dilated. 
Section of frontal lobe shows massive 
hemorrhage extending to subarachnoid 
space. The vessels are markedly di- 
lated. Brain tissue shows some vacu- 
olization and prominent pericellular 
spaces. 

The left eye is removed for exami- 
nation. On section through this globe 
the retina is found to be detached in 
its entire circumference, and a massive 
subretinal hemorrhage which extends 
well into the vitreous body is seen. 
Sections of the globe (Fig. 2) show 
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Fig. 2. (Case 1).—Photomicrograph (enlarged 4% times) of a celloidin section of the globe, 
showing retinal detachment, edema of disc, and intact anterior segment. 


Fig. 3 (Case 1).—Photomicrograph (enlarged 33 times) of a section of the optic nerve 
and papilla, showing edema of disc with forward bowing of cribiform fascia and lateral dis- 
placement of retinal margins. Note retinal detachment. 
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intact chambers, cornea, lens, sclera, 
and ciliary body, and confirm the de- 
tachment of the retina, with massive 
underlying hemorrhage, with some al- 
buminous fluid beneath and blood in 
the retina. The retina shows promi- 
nent vacuolization and distortion of its 
layers and one area of glial prolifera- 
tion and another area of complete dis- 
organization of structure. The papilla 
shows edema and hemorrhage with ele- 
vation and some forward bowing of 


Fig. 4. (Case 1).—Photomicrograph 


(enlarged 11 times) 


bone marrow. Microscopie study of 
vertebral marrow reveals outstanding 
and marked hyperplasia with only a 
seattering of foci of hemopoesis and 
myelopoesis. The marrow fat shows 
some embryonal cells, and some myx- 
omatous areas can be seen. Erythro- 
phagocytosis and pigmentation are 
noted. In some areas of the marrow, 
intravascular erythropoesis dis- 


tinetly more prominent with only a 
scattering of extravascular myeloid 


of a section of the bone marrow, 


showing osteoporosis and fatty replacement with only an occasional focus of hematopoiesis. 


the cribiform fascia and lateral dis- 
placement of retinal margin at the 
borders of the papilla (Fig. 3). In 
this region there is considerable sub- 
retinal edema and hemorrhage. 

The ribs are sectioned and found to 
be rather pale. There are several 
patchy hemorrhages throughout the 
bone marrow, which has a definite 
brownish tinge. The vertebral bodies 
show a rather pale slightly brownish 


cells. Areas of hemorrhage and ad- 
jacent fibrosis are seen. Some sections 
of bone marrow show marked and out- 
standing atrophy of tissue with the 
fat tissue of the marrow showing only 
a minimal sprinkling of intravascular 
erythropoesis (Fig. 4). 

The adrenal is atrophic with the 
zone of glomerulosa rather thin and 
showing vacuolization of the ceyto- 
plasm. The medulla is not ineluded 
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in the section. Another section shows 
characteristic medullary tissue with 
rather prominent chromaffin content. 
The glomerulosa zone throughout all 
sections shows a prominence of rather 
fibrillar tissue and retraction of the 
epithelium. 

The lymph node shows blood content 
with sinusoids suggesting hemorrhagic 
lymph node. The lymphoid tissue is 
unremarkable with only an oceasional 
follicle. Another lymph node shows 
erythrophagocytosis with lymphatic 


TABLE I. Hematonogy (CASE 1) 
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right occipital lobe, massive left 
frontal lobe, massive subarachnoidal 
space, diffuse subdural space, diffuse 
subdural space of optic nerve, massive 
retinal hemorrhage, detachment of 
retina with hemorrhage into vitreous 
and subretinal space, extensive stom- 
ach hemorrhage and massive mucosa 
and lumen hemorrhage of gastroin- 
testinal tract; eechymotie and petechial 
hemorrhages of bone marrow, larynx, 
epicardium, lungs, endocardium, and 
myocardium; erythrophagozytosis of 


NON- 
SEG- SEG- 
MENTED] MENTED 
IIB. 
1941 |(%)| R.B.c. 


NEUTRO-| NEUTRO-| EOSINO- 
W.B.C. PHILES | PHILES | PHILES | PHILES | CYTES| CYTES 


RETICULOCYTES, 
PLASMODIA 
MYELOID CELLS. 
ETC. 


BASO- | PHO- | MONO- 


6/23 23 1.330 2,450 24 7 3 


7/5 2.800 3,200 


2.600 2,500 
1.200 2,250 


55 Turk cells 1, aniso- 
eytosis poikilo- 
cytosis, poly- 
chromasia 

Macrocytic hyper- 
chromie R.B.C. 

Plasma cell 1 

Poikilocytosis, aniso- 
eytosis, achromia, 
large macrocytes, 
hypochromia 


10 


Third Admission 


10/14 16 0.680 1,950 2 6 3 


10/31 28 1.580 3,2 5 2 


Anisocytosis, poiki- 
locytosis macro- 
cytes 


Fourth Admission 


11/18 0.890 1,350 16 10 
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11/27 
12/ 3 
12/11 


1.190 1,300 
0.870 1,850 
1.870 2,100 


Anisocytosis, poiki- 
locytosis macro- 
cytes 

Reticulocytes 1.45% 

Reticulocytes 0.4% 

Central achromia 


The pigmen- 
in 


stasis in the sinusoids. 
tation and _ erythrophagocytosis 
some nodes are very prominent. 
The spleen shows congestion of pulp 
proper, some definite myeloid elements 
in the pulp, evident erythrophagocy- 
tosis by reticulum cells, some active 
follicles with rather prominent Flem- 
ing corpuscles. No true erythropoesis 
in the isolated islands is evident. 
Anatomical Diagnoses—Aplastie 
anemia; extensive hemorrhages of 


lymph nodes and spleen ; hemosiderosis 
of liver, spleen, and bone marrow ; con- 
genital absence of right kidney ; hyper- 
trophy of left kidney with double 
ureter; hypoplasia of right adrenal; 
congenital absence of right first meta- 
carpal bone; vitiligo, and congenital 
deformity of ears. 

Cause of death: Massive hemorrhage 
into gastrointestinal tract in a case of 
aplastic anemia with multiple con- 
genital anomalies. 
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7/17 48 28 4 2 
9/10 20 29 2 
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Case 2.—I. W. (Hosp. No. 49984), 
a white, male, 6-year-old child of 
Hebrew extraction, was admitted to 
Jewish Memorial Hospital on March 
25, 1946. He was the second sibling 
of A. W., described in the first case 
report. The child had been under my 
observation from 1942, since the death 
of his brother, A. W., from aplastic 
-anemia with multiple congenital anom- 
alies. Pallor was noted two weeks 
prior to admission, and a blood count 
revealed a reduction in all of the ele- 
ments of the hemogram, ineluding 
erythrocytes, leucocytes, and platelets. 


Fig. 5. (Case 2).—Photograph of I. W., 
showing vitiligo, microphthalmia, and stra- 
bismus. 


On Mareh 18, the hemoglobin was 50 
per cent; red blood corpuscles, 2,380,- 
000 per cubie millimeter; white blood 
corpuscles, 5,400 per ecubie millimeter ; 
with a differential count of segmented 
neutrophiles, 11 per cent; nonseg- 
mented neutrophiles, 20 per cent ; lym- 
phocytes, 66 per cent; monocytes, 3 
per cent. There was marked poikilo- 
cytosis, polychromasia, macrocytosis, 
and target cells seen on the smear. 
The reticulocyte count was 0.3 per 
eent. The platelet count was 63,000 
per cubic millimeter. 

It is of interest that previous hema- 
tological examinations in 194] and 
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subsequently were all normal. Measles, 
chicken pox, and occasional upper re- 
spiratory infections were the only ill- 
nesses recorded previous to the present 
episode. 

Physical examination revealed pal- 
lor, a palpable liver and spleen, stra- 
bismus, melanin-like brownish pig- 
mentation of the skin with freckling 
and areas of vitiligo, and micro- 
cephaly (48.5 em.). There was a pig- 
mented sear a few inches above the left 
external malleolus where a_ benign 
nevus had been excised. Both eyeballs 
were very small. The pupils reacted to 
light and accommodation. Fundus- 
copie examination revealed pallor of 
the dise and retina due to the anemia. 
Neurological examination was com- 
pletely normal. The blood pressure 
was 110/70. The physical examination 
was otherwise not remarkable. (Fig. 
5.) 

X-ray examination of the skeleton 
revealed a definite delay in the ap- 
pearance of the carpal centers. There 
was a double nucleus in the tarsal 
seaphoid. 

On March 20, 1946, a transfusion of 
250 e¢.c. of whole blood was adminis- 
tered. Sternal marrow aspiration was 
performed on March 28, 1946, and 
revealed the following: total nucleated 
cell count, 29,650 per cubie millimeter ; 
premyeloeytes, 1.0 per cent; neutro- 
philie myelocytes, 9.5 per cent; meta- 
myeloeytes, 3.5 per cent; basophilic 
myelocytes, 0.5 per cent; bands, 18.5 
per cent; polymorphonuelears, 8.5 per 
cent; lymphocytes, 35.5 per cent; 
monocytes, 2.5 per cent; megaloblasts, 
7.0 per cent; erythroblasts, 4.0 per 
cent; normoblasts, 10.5 per cent. The 
myeloid-erythroid ratio was 1.9:1.0. 
The marrow showed a distinet hypo- 
plasia, both quantitatively and qualita- 
tively. There was a moderate shift to 
the right in the white cell series with a 
shift to the left in the cells of the 
erythroid series. Megakaryocytes were 
rare. On this specimen the diagnosis 
of early aplastic anemia was made. 
The blood was type O and Rh posi- 
tive. The Wassermann was negative. 
Bleeding, coagulation time, fragility, 


‘ 
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and sedimentation rate were all nor- 
mal. The hematocrit was 21 mm. and 
the blood corpuscular volume, 8 cubic 
mierons. Blood examinations of the 
parents were normal. They were both 
Rh positive and type A. Their Wasser- 
manns were negative. Blood chemis- 
try revealed urea nitrogen, 13 mg. per 
cent; nonprotein nitrogen, 37.5 mg. 
per cent; urie acid, 3.75 mg. per cent; 
cholesterol, 119 mg. per cent; choles- 
terol esters, 82 mg. per cent; Alkaline 
phosphatase, 12 mg. per cent; and 
serum sodium, 325 mg. per cent. The 
urine was normal. Stool examination 
was negative. The basal metabolic rate 
was plus 11. He was discharged from 
the hospital and his blood picture was 
repeatedly determined. 

Dr. Carl H. Smith saw the child in 
consultation. Bone marrow and periph- 
eral blood studies were done by 
him. A report of the peripheral blood 
is recorded on April 27 (see Table IV). 
He expressed the opinion that the his- 
tory, clinical course, and present he- 
matological status are consistent with 


a progressive aplastic anemia. 
Transfusions were given on subse- 

quent admissions, April 30, 200 c.c.; 

August 8. 240 e.c.; September 10, 200 


c.c.; Oetober 29, 350 ¢.c. Despite a 
profound anemia (see Table IV) the 
child was very active and complained 
only of slight fatigue on exertion. 
Eechymotie spots over several parts of 
the body were noted in the following 
month. 

Nov. 19, 1946, he was readmitted be- 
cause of hematemesis the previous 
night. In addition to transfusions, the 
child had been receiving iron and liver 
without any favorable response in the 
blood picture. A transfusion of 250 
¢.c. was administered on November 19, 
and folie acid therapy was introduced. 
The skin was much darker than pre- 
viously observed. Large, preretinal 
hemorrhages were noted as well as one 
in the macular region of the left eye. 
It was our impression that there was a 
definite edema of both dises. Trans- 
fusion of 300 ¢.c. was given on Decem- 
ber 9, because the child had a hemo- 
globin of only 30 per cent and was 
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bleeding from the gums. A systolic 
murmur was heard over the heart 
(hemic). Large subcutaneous hemor- 
rhages were seen on the extremities. 
Transfusions were administered on 
December 23, 250 ¢.c., and December 
26, 250 

The final admission of this child was 
on Dee. 31, 1946. He had severe hema- 
temesis and bleeding from the gums 
for the past twenty-four hours. These 
symptoms persisted for several days. 
Re-examination of the fundus dis- 
closed marked edema, thrombosis of 
the central retinal vein, and marked 
pallor. The child became stuporous 
and expired on Jan. 14, 1947. 

Necropsy Report.—The autopsy was 
performed by Dr. Alfred Schwarz on 
Jan. 14, 1947, the pertinent findings 
being included below. 

The skin generally is pasty and 
whitish-yellow in color. There is evi- 
dence of occasional petechial hemor- 
rhages and large hematomas. The 
heart is somewhat enlarged, mainly 
due to dilatation of the chambers. Its 
external surface contains multiple 
petechiae both large and small. See- 
tions of heart show some endocardial 
hemorrhage. The papillary muscle 
shows extensive hemorrhage and some 
necrosis. There are some fatty changes. 

The liver is of natural size and con- 
sistency, but its color is pasty yellow. 
On section this yellow color is rather 
prominent with minute, patchy-like 
yellow areas described throughout the 
entire parenchyma. Numerous pete- 
chial hemorrhages are found in the 
mucosa of the entire gastrointestinal 
tract. The spleen is small, firm, and 
shows on section a light red color and 
some preserved follicles. The pulp 
glistens. The adrenals are firm and 
small with a well-developed cortex and 
rather scant medulla. The kidneys are 
very light. They are firm, but their 
capsules strip with ease and their 
surfaces are smooth. Sections of kid- 
neys show dilated tubules, some of 
them containing albuminous casts. 
There is some parenchymatous degen- 
eration. 
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On section through the ribs, the 
bone marrow appears mottled with 
predominant yellow color. The same 
appearance is predominant on section 
through several vertebrae. Microscopic 
study of bone marrow shows extensive 
fatty changes with only occasional evi- 
dence of hemapoiesis consisting mostly 
of nucleated red cells. 

Anatomical Diagnoses.—Aplastie 
anemia; petechial hemorrhages in 
skin, epicardium, endocardium, pleura, 
lungs, gastrointestinal tract; marked 
fatty changes in the bone marrow; 
fatty infiltration of the liver, limited ; 
extensive anoxemie changes of the 
heart muscle with necrosis and hemor- 
rhage; terminal thrombotic nonbac- 
terial endocarditis, mitral valve. 

Cause of death: Aplastic anemia 
with marked ecardiae anoxia. 


COMMENT 


The two eases deseribed in siblings 
are proved examples of aplastic anemia 
of the ‘‘Faneconi type.’’ The associa- 
tion of pancytopenia and multiple 
congenital defects supports this con- 
tention. In the first ease, A. W., the 
hemogram disclosed a constant diminu- 
tion of the hemoglobin, red blood 
corpuscles, white blood corpuscles, 
platelets, and reticulocytes. The lym- 
phocytes were constantly increased. 
Sternal marrow aspiration disclosed a 
grossly fatty marrow, with a charac- 
teristic aplastic picture of hypocellu- 
larity. In addition to the aplastic 
hematopoietic system, other aberrations 
were evident in the skin, ears, eyes, 
skeletal system, kidney, and adrenal. 
A brownish, melanin-like appearance 
of the skin, associated with vitiligo, 
‘‘eafé au lait’’ spots, freckling, and 
hirsutism were observed. Deformities 
of both ear auricles had been partially 
corrected by plastic surgery. How- 
ever, a marked diminution in auditory 
perception was evident from infancy. 
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Conyenital ptosis of both upper eye- 
lids with microphthalmia was obvious. 
Ophthalmoseopie examination showed 
a whitish appearance of both nerve 
heads with a vertical, elliptical con- 
figuration. At first it was suggested 
that this was a pseudoneuritis due to 
a refractive error, rather than a papil- 
ledema, since the appearance of the 
eye grounds remained the same over a 
period of months. Histological ex- 
amination proved that edema of the 
dise rather than pseudoneuritis was 
responsible for this interesting picture. 
Papilledema is observed at times in 
various types of blood dyserasias in 
the absence of unrelated intracranial 
pathology.’* The explanation of the 
mechanism is not clear. The retina 
and optic nerve depend upon an ade- 
quate supply of oxygen. Anoxemia 
due to the reduced oxygen-carrying 
power of the blood may be responsible 
for an anoxia of the tissues of the 
optic nerve and retina, resulting in 
visible papilledema. The profound 
anemia persisting over a period of 
months with frequent hemorrhagic 
manifestations, such as hemorrhages 
into the vitreous and retina, may pro- 
duce terminal retinal detachment. 

Skeletal abnormalities included a 
rudimentary right thumb, which was 
attached to the hand by a fold of skin. 
The proximal phalanx of this thumb 
was undeveloped and the metacarpal 
bone was absent. The left thumb was 
thinner than usual, resembling a finger, 
and its flexion was markedly restricted. 
The number of carpal centers in both 
wrists was reduced. 

The urological malformations in- 
cluded absence of the right kidney and 
hypertrophy of the left kidney with 
double ureters. 
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The endocrine system disclosed a 
hypoplasia of the right adrenal gland. 

In the second ease, I. W., hemato- 
logical examinations were not remark- 
able until the onset of symptoms at the 
age of 6 years. At this time there was 
a marked reduction in all elements of 
the hemogram, including hemoglobin, 
red blood cells, white blood cells, 
platelets, and reticulocytes. Lympho- 
cytosis was noted on most of the ex- 
aminations. A sternal marrow aspira- 
tion showed a definite aplastie pic- 
ture, characterized by a grossly fatty 
marrow with hypoplasia of all the 
cellular elements. 

Other abnormalities were noted in 
the skin, eyes, and skeletal system. 
Melanin-like, brownish pigmentation, 
freckling, and areas of vitiligo were 
seen on the skin. Microphthalmia, 
strabismus, and papilledema were ob- 
vious in this child. Skeletal abnormali- 
ties included microcephaly, a delay in 
the appearance of the carpal centers, 
and a double nucleus in the tarsal 
seaphoid. 

Gates™ considers this syndrome as a 
hereditary blood disorder with a clear 
familial distribution caused by reces- 
sive outcroppings. In his study on 
congenital defeets, Murphy" noted a 
tendency for the appearance of similar 
malformations, particularly in the 
later-born siblings. He suggested the 
possibility of some maternal factor 
which might be responsible for repro- 
ductive inefficiency. His survey dis- 
closed that in families already possess- 
ing a malformed child, the chances of 
producing another were approximately 
twenty-four times greater than the 
rate in the general population. Con- 
sanguinity on the maternal side, in 
the cases I am reporting, would sug- 
gest the possibility of a recessive he- 
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reditary factor as the etiological agent 
in this syndrome. However, Murphy,** 
in his study on congenital malforma- 
tions, states that only ten of 553 
families gave a history of consanguin- 
eous marriage. The congenital aberra- 
tions noted in these two children are 
probably the result of defective germ 
plasm or consanguinity. 

Warkany*® ** does not agree with 
the attitude in the literature attribut- 
ing the etiology of most congenital 
malformations to changes in the germ 
plasm. In his monograph and paper 
on the subject, his experiments and 
discussion disclose that environmental 
influences may frequently be responsi- 
ble for these malformations. Con- 
genital deformities in animals were 
produced by him and his co-workers 
by creating nutritional deficiencies. 
However, it does not necessarily fol- 


low that these results may be dupli- 


eated in the human fetus. Rubella’ 
and toxoplasmosis'* are examples of 
two infections which may cause con- 
genital defects. Clifford and Weller’® 
could not prevent retrolental fibro- 
plasia from developing in premature 
infants’ eyes by the daily administra- 
tion of vitamin A orally and paren- 
terally. These results are in contrast 
to those recorded by Warkany’ in 
which maternal vitamin A deficiency 
in the rat had produced retrolental 
fibroplasia. 

It is significant that the blood dys- 
erasia in these two siblings did not 
manifest itself until they had attained 
the age of 6 years. This would suggest 
that the germ plasm responsible for 
the production of the hematopoietic 
system was imperfect in both in- 
stances, resulting in an exhaustion 
phenomenon. Consequently, the pan- 
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On section through the ribs, the 
bone marrow appears mottled with 
predominant yellow color. The same 
appearance is predominant on section 
through several vertebrae. Microscopic 
study of bone marrow shows extensive 
fatty changes with only oecasional evi- 
dence of hemapoiesis consisting mostly 
of nucleated red cells. 

Anatomical Diagnoses.—Aplastie 
anemia; petechial hemorrhages in 
skin, epicardium, endocardium, pleura, 
lungs, gastrointestinal tract; marked 
fatty changes in the bone marrow; 
fatty infiltration of the liver, limited ; 
extensive anoxemie changes of the 
heart muscle with necrosis and hemor- 
rhage; terminal thrombotie nonbac- 
terial endocarditis, mitral valve. 

Cause of death: Aplastic anemia 
with marked eardiae anoxia. 


COMMENT 


The two eases described in siblings 
are proved examples of aplastic anemia 
of the ‘‘Faneconi type.’’ The associa- 
tion of pancytopenia and multiple 
congenital defects supports this con- 
tention. In the first case, A. W., the 
hemogram disclosed a constant diminu- 
tion of the hemoglobin, red blood 
white blood corpuscles, 


corpuscles, 
platelets, and reticulocytes. The lym- 
phocytes were constantly increased. 
Sternal marrow aspiration disclosed a 
grossly fatty marrow, with a charac- 
teristie aplastic picture of hypocellu- 


larity. In addition to the aplastic 
hematopoietic system, other aberrations 
were evident in the skin, ears, eyes, 
skeletal system, kidney, and adrenal. 
A brownish, melanin-like appearance 
of the skin, associated with vitiligo, 
‘‘eafé au lait’’ spots, freckling, and 
hirsutism were observed. Deformities 
of both ear auricles had been partially 
corrected by plastic surgery. How- 
ever, a marked diminution in auditory 
perception was evident from infancy. 


Conyenital ptosis of both upper eye- 
lids with microphthalmia was obvious. 
Ophthalmoseopiec examination showed 
a whitish appearance of both nerve 
heads with a vertical, elliptical econ- 
figuration. At first it was suggested 
that this was a pseudoneuritis due to 
a refractive error, rather than a papil- 
ledema, since the appearance of the 
eye grounds remained the same over a 
period of months. Histological ex- 
amination proved that edema of the 
dise rather than pseudoneuritis was 
responsible for this interesting picture. 
Papilledema is observed at times in 
various types of blood dyserasias in 
the absence of unrelated intracranial 
pathology.’* The explanation of the 
mechanism is not clear. The retina 
and optic nerve depend upon an ade- 
quate supply of oxygen. Anoxemia 
due to the reduced oxygen-carrying 
power of the blood may be responsible 
for an anoxia of the tissues of the 
optic nerve and retina, resulting in 
visible papilledema. The profound 
anemia persisting over a period of 
months with frequent hemorrhagic 
manifestations, such as hemorrhages 
into the vitreous and retina, may pro- 
duce terminal retinal detachment. 

Skeletal abnormalities included a 
rudimentary right thumb, which was 
attached to the hand by a fold of skin. 
The proximal phalanx of this thumb 
was undeveloped and the metacarpal 
bone was absent. The left thumb was 
thinner than usual, resembling a finger, 
and its flexion was markedly restricted. 
The number of carpal centers in both 
wrists was reduced. 

The urological malformations in- 
cluded absence of the right kidney and 
hypertrophy of the left kidney with 
double ureters. 


I 
] 
1 
] 
‘ 
1 


LEVY: APLASTIC 


The endocrine system disclosed a 
hypoplasia of the right adrenal gland. 

In the second ease, I. W., hemato- 
logical examinations were not remark- 
able until the onset of symptoms at the 
age of 6 years. At this time there was 
a marked reduction in all elements of 
the hemogram, including hemoglobin, 
red blood cells, white blood cells, 
platelets, and reticulocytes. Lympho- 
cytosis was noted on most of the ex- 
aminations. A sternal marrow aspira- 
tion showed a definite aplastie pic- 
ture, characterized by a grossly fatty 
marrow with hypoplasia of all the 
cellular elements. 

Other abnormalities were noted in 
the skin, eyes, and skeletal system. 
Melanin-like, brownish pigmentation, 
freckling, and areas of vitiligo were 
seen on the skin. Mierophthalmia, 
strabismus, and papilledema were ob- 
vious in this child. Skeletal abnormali- 


ties included microcephaly, a delay in 
the appearance of the carpal centers, 
and a double nucleus in the tarsal 
seaphoid. 

Gates'™® considers this syndrome as a 
hereditary blood disorder with a clear 
familial distribution caused by reces- 


sive outcroppings. In his study on 
congenital defects, Murphy" noted a 
tendency for the appearance of similar 
malformations, particularly in the 
later-born siblings. He suggested the 
possibility of some maternal factor 
which might be responsible for repro- 
ductive inefficiency. His survey dis- 
closed that in families already possess- 
ing a malformed child, the chances of 
producing another were approximately 
twenty-four times greater than the 
rate in the general population. Con- 
sanguinity on the maternal side, in 
the cases I am reporting, would sug- 
gest the possibility of a recessive he- 
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reditary factor as the etiological agent 
in this syndrome. However, Murphy,** 
in his study on congenital malforma- 
tions, states that only ten of 553 
families gave a history of consanguin- 
eous marriage. The congenital aberra- 
tions noted in these two children are 
probably the result of defective germ 
plasm or consanguinity. 

Warkany’® ** does not agree with 
the attitude in the literature attribut- 
ing the etiology of most congenital 
malformations to changes in the germ 
plasm. In his monograph and paper 
on the subject, his experiments and 
discussion disclose that environmental 
influences may frequently be responsi- 
ble for these malformations. Con- 
genital deformities in animals were 
produced by him and his co-workers 
by ereating nutritional deficiencies. 
However, it does not necessarily fol- 
low that these results may be dupli- 
cated in the human fetus. Rubella" 
and toxoplasmosis'* are examples of 
two infections which may cause con- 
genital defects. Clifford and Weller'® 
could not prevent retrolental fibro- 
plasia from developing in premature 
infants’ eyes by the daily administra- 
tion of vitamin A orally and paren- 
terally. These results are in contrast 
to those recorded by Warkany*® in 
which maternal vitamin A deficiency 
in the rat had produced retrolental 
fibroplasia. 

It is significant that the blood dys- 
erasia in these two siblings did not 
manifest itself until they had attained 
the age of 6 years. This would suggest 
that the germ plasm responsible for 
the production of the hematopoietic 
system was imperfect in both in- 
stances, resulting in an exhaustion 
phenomenon. Consequently, the pan- 
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cytopenia became evident at the same 
chronological age in both children. 

There was no history of exposure to 
sulfonamides, benzol, arsenobenzol, 
radium, x-rays, or any agent known 
to produce hypoplasia or aplasia of the 
marrow. Idiopathic, aplastic anemia 
may sometimes be the culmination of 
a familial tendency to neutropenia, 
anemia, or thrombopenia.*° The fam- 
ily history does not reveal any such 
tendency in this instance. 

The role of splenectomy in the treat- 
ment of aplastic anemia merits dis- 
eussion. Rosenthal®' believes that 
splenectomy in chronie aplastie ane- 
mia is ineffective as a curative pro- 
cedure. Estren, Suess, and Dameshek® 
performed a splenectomy in their case 
and indicated that improvement fol- 
lowed this operation. However, fur- 
ther observation of this case is neces- 
sary before any definite conclusions 
are possible. Van Leeuwen’s’ and 
Dacie and Gilpin’s® patients lived for 
three years following splenectomy. In 
the former instance no favorable re- 
sponse was noted, but temporary im- 
provement followed in the latter. 


SUMMARY 


Two cases of aplastic anemia are de- 


seribed in siblings. The first is a 
classic example of the Fanconi type. 
The association of pancytopenia and 
multiple congenital defects supports 
this contention. In addition to the 
aplastic anemia, other aberrations were 
evident in the skin, ears, eyes, skeletal 
system, kidney, and adrenal. Papil- 
ledema, due to anoxemia of the optic 
nerve, was demonstrated clinically and 
at necropsy. 

The second case is of special inter- 
est in connection with the first, since 
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the onset of the aplastic anemia oc- 
curred at the same chronological age in 
this sibling. This child had abnor- 
malities, including pigmentation, viti- 
ligo, microphthalmia, strabismus, and 
papilledema. Skeletal malformations 
observed were microcephaly, a delay 
in the appearance of the carpal centers, 
and a double nucleus in the tarsal 
seaphoid. While this boy did not pre- 
sent as many of the typical features 
of the Fanconi type as his brother, he 
had sufficient abnormalities to be in- 
cluded in this syndrome. 


The oceurrence of aplastic anemia 
with congenital malformations in two 
brothers suggests that the congenital 
aberrations were probably the result of 
defective germ plasm or consanguinity. 

The onset of the aplastic anemia was 
observed in both children at the age 
of 6 years. This coincidence may be 
due to an exhaustion phenomenon, in- 
curred by a familial congenital consti- 
tutional defect of the marrow germ 
plasm. Normal hematopoietic fune- 
tion continued for six years until this 
inadequacy became manifest. 


Splenectomy in the treatment of 
aplastic anemia has proved of limited 
value. 


Acknowledgment is made of the assistance 
in the investigation of these cases of Dr. 
Harry Wallerstein, Hematologist; Dr. Alfred 
Angrist, Pathologist; Dr. Alfred W. Schwarz, 
Associate Pathologist; and Dr. Bertram S. 
Kramer, Attending Ophthalmologist. 
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PULMONARY HYPERTENSION IN CHILDREN DUE 
TO CONGENITAL HEART DISEASE 


Forrest H. Apams, M.D. 
MINNEAPOLIS, MINN. 


OST papers and discussions on the 

subject of hypertension have been 
concerned in the past with systemic 
arterial hypertension. Only recently 
have articles appeared in the literature 
concerning pulmonary arterial hyper- 
tension," * and none of these have been 
in the pediatric literature. Edwards* 
believes that there are four basic types 
of pulmonary hypertension based on 
the etiology : 


1. Normal fetal hypertension. 

2. Those conditions with a dispro- 
portion between pulmonary blood flow 
and pulmonary vascular capacity. 

a. Those congenital heart malforma- 
tions with increased pulmonary blood 
flow. 

b. Those conditions with intrapulmo- 
nary pathology (i.e., emphysema, cystic 
fibrosis, silicosis, ete. ). 

3. Those intra- and extracardiae con- 
ditions which produce an impaired 
venous return from the lungs (i.e., 
mitral disease, constrictive pericarditis, 
ete.). 

4. Those congenital heart malforma- 
tions with a common ventricular ejectal 
foree in the absence of pulmonary 
stenosis, 


It has been known for some time 
that fetal animals have pulmonary 
hypertension relative to the systemic 
pressure,* and although no measure- 
ment has been made in man it seems 
logical to assume that a similar situa- 
tion occurs in the human fetus. This 
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hypertension is necessary in order that 
oxygenated blood will flow from the 
pulmonary artery through the ductus 
arteriosus into the aorta. Barelay and 
associates’® have shown that this occurs 
in living sheep fetuses. The right 
ventricle thus must supply blood to 
the lungs and aorta simultaneously; in 
effect it functions as a ‘‘systemic ven- 
tricle.’’ In certain ¢ongenital heart 
conditions the right ventricle likewise 
becomes the ‘‘systemic ventricle,’”® i.e., 
(1) ecoaretation of the aorta proximal 
to a patent ductus arteriosus; (2) per- 
sistent truncus arteriosus without 
pulmonary stenosis; (3) the Eisen- 
menger complex; (4) a single ventricle 
without pulmonary stenosis; (5) the 
Taussig-Bing complex; (6) tricuspid 
atresia without pulmonary stenosis. 

Very few instances of pulmonary 
hypertension have been reported in 
patients with congenital heart disease 
other than those conditions just enu- 
merated above. It is the purpose of 
this communication to call attention to 
the fact that pulmonary hypertension 
is not infrequently encountered in the 
more common congenital heart defects 
with increased pulmonary blood flow, 
i.e., patent ductus arteriosus, intera- 
trial septal defect, and interventricular 
septal defect. 


MATERIAL AND RESULTS 


During the past two and one-half 
years, heart catheterizations have been 
performed on approximately 220 in- 
fants and children in our clinie for 
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diagnostic purposes. From this group 
of patients with heterogenous congen- 
ital heart lesions, thirty-one were found 
io have pulmonary hypertension ac- 
cording to the criteria of Borden. A 
breakdown of this group of patients 
according to the clinical anatomical 
diagnosis shows the following: 

9 eases due to a patent ductus arteriosus. 

9 cases due to an interventricular defect. 

5 eases due to an interatrial defect. 

4 eases due to an aortic-pulmonary septal 

defect. 


3 eases with idiopathic hypertension. 
1 case due to an Eisenmenger complex. 


TABLE I. 


PULMONARY HYPERTENSION 


PATENT DucTus ARTERIOSUS 
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liters per minute. Seven of the nine 
patients exhibited or complained of 
mild to moderate cardiae disability and 
as stated elsewhere® this seemed to be 
related to increasing pulmonary artery 
pressures. 

Table II shows the data obtained on 
the nine patients with an interventric- 
ular defect. None of these patients 
were operated upon. The diagnosis 
was based upon the clinical findings 
plus the existence of a left-to-right 
shunt in the region of the right ven- 


LEFT-TO- 
SYS. PULM. RIGHT 

CARDIAC FLOW IN | FLOW IN | SHUNT IN 

AGE DIS- CARDIAC PRESSURES |sysrEMIC| LITERS/ | LITERS/ | LITERS/ 
PATIENT | (YR.)| SEX | ABILITY | R. VENT. | PULM. A.|PRESSURE| MIN. MIN. MIN. 
B. B. 15 F Moderate 100/-10 110/46 110/50/0 7.1 12.6 5.5 
M. P. 18 M None 45/0 38/12 140/25 8.0 23.2 15.2 
Ss. B. 4 F Moderate 50/0 48/40 100/40 3.9  & 3.9 
Cc. W. 9 F Mild 50/-5 44/26 118/78/0 5.5 16.2 10.7 
L. J. 2 F Mild 40/0 50/12 110/50/29 
G. J. 14 F Moderate 80/0 70/50 105/40/0 5.6 16.7 11.1 
M. C.* 6 F Mild 90/0 65/40 125/60/50 4.3 5.5 1.2 
mn &* 9 M Moderate 80/0 80/50 106/78 5.0 9.4 4.4 
eo 11 M None >50t >50t 130/60/0 5.6 9.0 3.4 


*Additional intracardiac defect remained following ligation of ductus. 


Table I shows the data obtained on 
the nine patients with a patent ductus 
arteriosus. In each of these patients 
the clinical and catheterization diag- 
nosis was confirmed at the time of sur- 
gical exploration. Not all of this group 
of patients, however, had the typical 
clinical and physical findings. In fact, 
in most instances the heart catheteriza- 
tion was performed in order to clarify 
the diagnosis.* The systolic pulmo- 
nary artery pressure in these patients 
ranged from 38 to 100 mm. Hg. The 
left to right shunt through the patent 
ductus arteriosus as calculated by the 
Fick principle varied from 1.2 to 15.2 

*A more detailed discussion of these cases 


and the problem of diagnosis is the subject 
of another report.* 


+Exact values not known because of error in standardization of recording instrument. 


tricle as shown by heart catheterization. 
Clinically, a systolic murmur was best 
heard in the fourth to fifth left inter- 
space, the pulmonary second sound was 
normal or accentuated, and the electro- 
eardiogram revealed only minor 
changes. An overriding of the aorta 
such as is present in the Eisenmenger 
complex was believed not to be present 
in these patients as there was no 
arterial desaturation. The systolic 
pulmonary artery pressure in these pa- 
tients ranged from 40 to 100 mm. Hg. 
The left-to-right shunt, in those pa- 
tients where it was possible to calculate, 
ranged from 1.4 to 21.1 liters per min- 
ute. Six of the nine patients exhibited 
or complained of mild to moderate 
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eardiae disability. Although most of 
these patients similarly had symptoms 
relative to the pulmonary hyperten- 
sion, patient R. F. was a glaring excep- 
tion. R. F. had the unusual situation 
of a systolie pressure in the pulmonary 
artery of 100 mm. Hg, and yet had 
no symptoms. This pressure was an 
amount equal to that obtained by a 
blood pressure cuff in the upper ex- 
tremities. Although R. F. had no evi- 
dence of arterial desaturation at the 


TABLE II. INTERVENTRICULAR DEFECT 


OF PEDIATRICS 


closure of the defect. In all five of 
the patients the diagnosis was based on 
the clinical findings plus the evidence 
of a left-to-right shunt in the right 
atrium as demonstrated by heart 
eatheterization.* In patients P. A. 
and S. D. no pressures were obtained 
from the pulmonary artery because the 
catheter could not be advanced through 
the pulmonary valve. There is no 
reason to expect, however, pulmonary 
stenosis in either of these children 


CARDIAC 
AGE DIS- 


PATIENT | (YR.) | SEX 


CARDIAC PRESSURES SYSTEMIC 
ABILITY | R. VENT. | PULM. A. 


LEFT-TO- 
RIGHT 
SHUNT IN 
LITERS/ 
MIN. 


SYS. PULM. 
FLOW IN | FLOW IN 
LITERS/ | LITERS/ 


PRESSURE MIN. MIN. 


F Mild 
None 
Mild 
None 
Moderate 
Moderate 
Mild 
None 
Moderate 


F 
F 
M 
F 
F 
F 
M 
F 


477-3 
50/-4 
55/-15 
40/8 
45/0 
100/0 
44/0 
100/10 
40/10 


45/13 
54/26 
50/18 
60/40 
90/75 
44/22 
100/65 
40/30 


94/20 
114/68 
100/76 
98/58/30 
90/70/60 
100/80 
114/56/44 
100/68 
80/50 


TABLE III. INTERATRIAL DEFECT 


CARDIAC 
DIS- 
SEX ABILITY 


AGE 


PATIENT | (YR.) 


CARDIAC PRESSURES SYSTEMIC 
R. VENT. | PULM. A. |PRESSURE 


SYS. | PULM. 
FLOW IN | FLOW IN 
LITERS/ | LITERS/ 
MIN. MIN. 


F Moderate 
2 F Moderate 
14 F Moderate 
6 F Moderate 
14 F Moderate 


40/0 
120/0 


40* 
120* 
50/38 
50/30 
50/30 


100/60 
112/84 
90/65 
100/60 
98/60 


*Systolic pressure assumed on absence of evidence of pulmonary stenosis. 


time of the heart catheterization, it 
could be anticipated that desaturation 
would oceur in the future as the pres- 
sure on the right side of the heart ex- 
ceeded that on the left. 

Table III shows the data obtained on 
the five patients with an interatrial 
defect. Two of these patients were 
proved to have the condition at post- 
mortem examination, their deaths oc- 
eurring during an attempt at surgical 


(P. A. was shown at post mortem not 
to have any stenosis). One could thus 
assume that the systolic pressure in 
the pulmonary artery was equal to the 
systolic pressure in the right ventricle. 
Following such an assumption, the 
systolic pressure in the pulmonary 
artery of these patients ranged from 


*A complete discussion concerning the clini- 
cal and catheterization data of these patients 
and those with an interventricular defect is 
in preparation.’ 
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40 to 120 mm. Hg. Oxygen consump- 
tions were performed only on patients 
S. D. and L. R. of this group. This 
showed that the left-to-right shunt in 
S. D. was 8.5 liters per minute and in 
L. R. 6 liters per minute. All of these 
patients had moderate cardiac disabil- 
ity; in faet, surgical closure of the 
defect was attempted in patients P. A. 
and S. J. because they were becoming 
severe cardiac invalids requiring hospi- 
talization most of the time. 

Table IV shows the data obtained on 
the four patients with an aortic-pulmo- 


PULMONARY HYPERTENSION 


45 


patient J. H. Attempts at closure of 
the defect in patient K. N. were un- 
successful and she expired during the 
operation. The systolic pulmonary 
artery pressure in these patients ranged 
from 40 to 80 mm. Hg. K. N. had 
a left-to-right shunt of 5.1 liters per 
minute and J. A. had 12.1 liters per 
minute. Three had mild cardiac disa- 
bility and one had moderate disability. 

Table V shows the data obtained on 
three patients in whom no cause for 
the pulmonary hypertension could be 
ascertained. 


TABLE IV. AoORTIC-PULMONARY SEPTAL DEFECT 


CARDIAC 


AGE DIS- 


CARDIAC PRESSURES 


PULM. 
FLOW IN 
LITERS/ 


SYS. 
FLOW IN 
SYSTEMIC| LITERS/ 


ABILITY 


PATIENT | (YR.)! SEX 


R. VENT. | PULM. A. 


PRESSURE MIN. MIN. 


78/10 
40/20 
64/20 
68/10 


80/58 
40* 

76/60 
60/54 


83 
18.9 


110/70 3.2 
80/65 
108/64 6.8 
90/60 


*Systolic pressure assumed on absence of evidence of pulmonary stenosis. 


TABLE V. 


IDIOPATHIC PULMONARY HYPERTENSION 


CARDIAC 
DISABILITY 


AGE 
(YR.) 


SEX | 


PATIENT 


| 


CARDIAC PRESSURES |  sysTemic 


R. VENT. | PULM. A, | PRESSURE 


F Moderate 
M None 
5 F None 


P. 10 
8. 7 
L. 


M. 


90/60 
112/70 
108/92 


140/0 100/40 
86/0 56/24 
60/0 60/15 


nary septal defect. The diagnosis in 
these patients was based on (1) heart 
catheterization which revealed the pres- 
ence of a left-to-right shunt in the 
region of the pulmonary artery; (2) 
the clinical findings of an interventrie- 
ular defect (namely, a systolic mur- 
mur along with a diastolic component 
best heard in the third or fourth left 
interspace) ; (3) evidence of right and 
left ventricular hypertrophy on the 
electrocardiogram, and (4) x-ray 
examination.® The diagnosis was 
proved in patients J. H. and K. N. at 
the time of surgical exploration. Par- 
tial closure of the defect was done in 


Patient A. P. was a 10-year-old 
female who had been mildly cyanotic 
since birth but had a fairly good exer- 
cise tolerance. Physical examination re- 
vealed a systolic murmur that was best 
heard in the second and third left 
interspaces, and P, was accentuated. 
The electrocardiogram had marked 
right axis deviation, and x-rays re- 
vealed right ventricular enlargement 
with prominent pulmonary vascular 
markings. <A fluorescein arm-to-lip cir- 
culation time was thirteen seconds, a 
value well within the normal range. 

Patient C. S. was a 7-year-old male 
who had been known to have a heart 
murmur since 1 year of age. He had 
never had any symptoms referrable to 
the cardiae system. Physical examina- 


|_| 
RIGHT 
SHUNT IN 
LITERS/ 
MIN. 
K.N. 13 F Moderate =. 5.1 
J. H. 6 M Mild seis 
Fo ae 7 F Mild 12.1 
R. 0. 4M Mild 
A, 
Cc. 
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tion revealed a systolic thrill and mur- 
mur best heard in the second and third 
left interspaces. X-ray examination re- 
vealed no chamber enlargement of the 
heart; however, the pulmonary artery 
was moderately enlarged. A fluores- 
cein arm-to-lip circulation time was 
eight seconds, a value within normal 
limits for the child’s age. 

Patient M. L. was a 5-year-old girl 
who had been known to have a heart 
murmur since 24% years of age. She 
was smaller than other children her 
age, but had no symptoms referrable 
to the eardiae system. Physical exami- 
nation revealed a loud systolic murmur 
best heard in the second left interspace 
and an accentuated P,. An electro- 
eardiogram had right axis deviation. 
X-ray examination revealed no cham- 
ber enlargement but the pulmonary 
artery was moderately prominent. The 
fluorescein arm-to-lip circulation time 
was seven seconds. 


It is admitted that these three pa- 
tients need to be studied more com- 
pletely and perhaps the heart catheter- 
ization should be repeated. However, 
they are ineluded in this report for 
the sake of completeness. 

One additional patient was catheter- 
ized, V. D., an 11-year-old female, in 
whom the diagnosis of Eisenmenger 
complex was made. This diagnosis was 
based on the fact that the catheter 
passed into the overriding aorta. De- 
saturation of the arterial blood was 
likewise present. The pulmonary artery 
was not entered in this patient but as 
in the previous cases under similar 
cireumstanees the systolic pressure in 
the pulmonary artery can be assumed 
to be equal to the systolic pressure of 
the right ventricle which in this pa- 


tient was 100 mm. Hg. She had 
moderate cardiae symptoms. 
DISCUSSION 
According to Borden' pulmonary 


hypertension seems to be the cause, 


or closely related to the cause, of the 
patient’s symptoms in mitral heart dis- 
ease. Likewise, in his patients, the 
degree of hypertension correlated quite 
closely with the severity of the symp- 
tomatology. According to Edwards’ 
it is likewise apparent that the pulmo- 
nary hypertension can be an important 
part of the pathological physiology in- 
volved in certain of the less common 
congenital heart defects. It has been 
shown in this paper that pulmonary 
hypertension may occur in patients 
with the more common congenital heart 
lesions such as patent ductus arterio- 
sus, interventricular defect, and inter- 
atrial defect. When it does occur in 
such patients, it is nearly always as- 
sociated with mild to moderate cardiac 
disability. Catheterization data ob- 
tained on the few patients with the 
diagnoses just mentioned, but lacking 
in symptoms would suggest that the 
absence of symptoms usually is accom- 
panied by normal pulmonary artery 
pressures. 

With a sufficient rise in the pulmo- 
nary artery pressure in either patients 
with a patent ductus arteriosus or 
with an interventricular defect, the 
left-to-right shunt may become dimin- 
ished or abolished with eventual re- 
versal of blood flow. Both Chapman® 
and Douglas® have described such an 
occurrence in patients with a patent 
ductus arteriosus. 

An important part of the problem 
of pulmonary hypertension is the 
pathological changes that occur in the 
pulmonary arteries and arterioles in 
conjunction with it. These have been 
well deseribed by Chapman,® Parker,’® 
Larrabee,*? Edwards,® **** Douglas,° 
Civin,** and others. Presently, at- 
tempts are being made to ascertain, in 
the patient with mitral stenosis, the 
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relationship between the pathological 
changes present in the lungs, the 
pulmonary artery pressures before sur- 
gery, and the results obtained follow- 
ing mitral commissurotomy.* From 
this study, some evidence already exists 
to suggest that irreversible changes 
may take place that preclude relief of 
symptoms by commissurotomy. It has 
been my concern that a similar situa- 
tion might prevail in certain of the 
patients with congenital heart disease. 
Accordingly, in a few patients lung 
biopsies were obtained during surgery 
or at post-mortem examination, in an 
attempt to make a similar correlation. 
Dr. Edwards has been kind enough to 
review these sections, and in each in- 
stance changes were found to be pres- 
ent. In some patients the changes were 
only mild, i.e., slight medial thickening 
of the muscular arteries and slight 
intimal fibrosis. However, in other 
eases these changes were much more 
severe, occasionally producing complete 
luminal obstruction. The follow-up on 
the living patients has been too short 
and too few in number to permit any 
conclusions at this time except in the 
case of patient B. B., a 15-year-old 
female with a patent ductus arteriosus 
and severe pulmonary hypertension 
(100 mm. Hg). At the time of opera- 
tion she had moderate medial thicken- 
ing and internal fibrosis of the pulmo- 
nary arteries, and in some instances 
there was severe luminal narrowing. 
This was accompanied clinically by 
moderate cardiae disability. One year 
following ligation of her ductus arterio- 
sus, the pulmonary artery pressure had 
dropped to 40 mm. Hg as demonstrated 
by right heart catheterization and she 
was free of symptoms. More such pa- 
tients need to be studied in this man- 
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ner, and plans are underway to do 
this, 
SUMMARY 


1. The clinical problem of pulmo- 
nary hypertension has been presented. 

2. Pulmonary hypertension occurred 
in some children with the more common 
congenital heart lesions as well as those 
with a ‘‘systemie right ventricle.’’ 

3. The degree of hypertension cor- 
related quite closely with the severity 
of the patient’s symptoms and seemed 


to be related to its cause. 


4. Pathological changes occurred in 
arteries of the lungs of the children 
with pulmonary hypertension. 


The author wishes to express his apprecia- 
tion to Dr. Jesse Edwards for his help and 
criticism in the preparation of this manu- 
script and also to Drs. Richard Varco, Ivan 
Baronofsky, and Clarence Dennis for obtain- 
ing the lung biopsies at the time of surgery. 
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RIGHT HEART CATHETERIZATION IN PATENT DUCTUS 
ARTERIOSUS AND AORTIC-PULMONARY SEPTAL DEFECT 


Forrest H. Apams, M.D., M.D., JosepH JorGENs, M.D.,* AND 
L. GrorGe VeAsy, M.D.** 
MINNEAPOLIS, MINN. 


HE symptoms and clinical findings 

in patients with typical patent 
ductus arteriosus are well recognized.’ 
That not all patients with patent duc- 
tus arteriosus have the typical clinical 
findings is well documented.? Since 
the poor prognosis of untreated patent 
ductus arteriosus and the good results 
of surgical intervention are fairly 
well-established facts, it is im- 
portant that all patients with this con- 
dition be recognized. 

Physiological studies on patients 
with patent ductus arteriosus have been 
reported on several occasions.’ 
Such studies are not only of scientific 
value in order that more knowledge 
ean be gained concerning the patho- 
logical physiology involved, but parti- 
eularly with the advent of cardiac 
catheterization, a new tool has been 
added that can aid in the diagnosis of 
the eardiae anomaly when the patient 
presents atypical findings. The pur- 
pose of this communication is to indi- 
eate the value of cardiac catheteriza- 
tion in such atypical cases and to cor- 
relate the degree of the pathological 
physiology involved with clinical symp- 
tomatology. 

Twenty-four patients with either a 
patent ductus arteriosus or an aortic- 
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pulmonary septal defect are the sub- 
ject of this report. Eight of the 
twenty-four patients were considered, 
before the studies were made, to have 
the typical findings of patent ductus 
arteriosus by physical, roentgen, and 
electrocardiographie examination, Six- 
teen patients had atypical clinical find- 
ings either by physical or roentgen 
examination or by electrocardiography. 
Of this latter group after the studies 
were completed, six were interpreted 
to have an aortie-pulmonary septal de- 
fect.* 

One of the patients diagnosed by 
heart catheterization as having an 
aortic-pulmonary septal defect was 
proved by post-mortem examination. 
We are aware of no previous instance 
in which the diagnosis of this defect 
was made ante mortem. In both the 
typical and atypical group of patients 
with patent ductus arteriosus the diag- 
nosis was confirmed at surgery in each 
case. 

RESULTS 


Typical Patent Ductus Arteriosus.— 
Table I shows the clinical data on the 
eight patients considered to have a 
typical patent ductus arteriosus. Table 
II contains the physiological data of 
these eight patients obtained by right 
heart catheterization. In two of them 
the catheter was passed through the 


*One of the six patients interpreted as 
ae | an aortic-pulmonary septal defect was 
proved at surgery rather to have an enormous 
patent ductus arteriosus. 


PTT + UBSAXO SB ,.X,, UO paseq JO % sve yuNYS, 

831/90 pup 02 fay 


0/33 
03/S¢ OT-/0 
0F/08 0/03 
01/03 


Ss 


“I “L184 
% SV 
LNOHS | 


| 
| 
| 


(oH ‘WW) aunssaua 


SAAC INALV ‘IVOIdAI, 


= 
= 


pup sof hay 


RNAL 


THE JOt 


Vdd slats 
Vdd [BULLION [BULION 
WO of 

Vdd Vdd [BULLION AIOUTYOVIY 

vdd [BULLION peyved SITZ 

Vdd Vdd [BULION 

SISONDVIa SISONDVIA 90a xas 
TIVOINTIO Avu-X 


| | 
| 
| 
| 
| 
| 
Z 
Z 
= | 
| 
il | 
| 
| 
| 


- 0¢/0L 
- 31/0¢ 
08/0IL 
8L/0ZL 81/83 
0F/00L 0/8F 
= 9¢/00T OL-/00T “a 
*v'd 


de 
ods 


NA 
01 


ac 


= 


4 


19 
= 
= 


t 


< 


ALITIav | |(*NIW/1) 
LNOHS MOA MOTA 

% sv *LSa *LSa 


INQHS (% INILNOO NADAXO (oH ‘WW) 


INALvd IVOIMdALY ‘AT 


=) 
nN 
=) 
5 
i=) 
a 
Z 
= 


"Vdd PUv Sd 


avi + Vdd GVI + Vdd * SI'It 9 
aqvi+ oOLL+ AVN Asouryouyy ras 
avi + Vdd avi tI 
avi + Vdd dyI + Vdd 
avi + Vdd Vdd Adouryouyy 
poung 
+ Vdd Vdd 
«Vdd Sd +AVU Asouryouyy 
avi dvi [BULLION 
avi avi sud 
avi Vdd [BULION 8 
SISONDVIa | SISONDVIG 
IVOINTIO Avu-x 


ADAMS ET AL. 
Be See Bee 


INALLVd 


n 


51 
| 
+++ + 
| It 
| | 
| | 
| 
| | J 
| | | 
; 
| lo 
< 
IQ 
sia l lose 
= 
WOMMMAMS 
| 
| woalodna 
| 
| 
> 
ee 
| 
1} 
| | | 
| 
| | 
| 
| | | 
| | 
| | 
| 


Fig. 1.—Patient B. B., 15-year-old female with atypical patent ductus arteriosus. Ro- 
entgenograms a and b show enlarged heart, prominent pulmonary artery segment, enlarged 
root shadows, and prominent pulmonary vascular markings. Intracardiac pressure ae ig 
ec and d show nety artery and right ventricular hypertension as catheter was withd 
through the pulmonary valve. Phonocardiograms taken in second left (e) and third left a) 
interspace confirm presence of isolated systolic murmur. 
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ductus arteriosus into the descending 
aorta, thus proving the diagnosis. 

Two of this group of patients, M.P. 
and J.P.,* had right ventricular and 
pulmonary artery pressures that were 
elevated above normal (30 mm. of 
mereury, systolic). 

The left-to-right shunt through the 
ductus varied from 0.5 to 15.2 liters 
per minute. This represented from 7 
to 66 per cent of the left ventricular 
output. As can be seen in Table II 
the amount of shunt did not correlate 
too well with the symptomatology; that 
is, some patients with large shunts had 
relatively few symptoms. 

Atypical Patent Ductus.—Table III 
shows the clinical data on the ten pa- 
tients other than those with aortic- 
pulmonary septal defects who were 
considered clinically not to have a 
typical patent ductus arteriosus. Two 
of these patients had only a systolic 
murmur audible over the left precord- 
ium and were thought clinically to 
have an interatrial defect. Several 
other patients had atypical diastolic 
murmurs. Six patients had abnormal 
electrocardiograms, three with right 
axis deviation. Six patients had roent- 

gen findings not consistent with a 
typical patent ductus arteriosus. 

Cardiac catheterization clearly de- 
monstrated that the left-to-right shunt 
existed between the aorta and the 
pulmonary artery rather than between 
the atria as seen in Table IV. In 
three instances the catheter was passed 
through the ductus arteriosus thus 
proving the diagnosis. The phono- 
eardiogram recordings, intracardiac 


*The exact pressures obtained in patient 
J. P. were not recorded in the table because 
of technical difficulties in standardization of 
the instrument. 
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pressure curves, and roentgen findings 
on patient B.B. can be seen in Fig. 1. 

From Table IV it can be seen that 
the shunts varied from 0.8 to 11.1 
liters per minute; this represented 
from 24 to 67 per cent of the left ven- 
tricular output. (Two patients had 
higher shunts when expressed as per- 
centage of left ventricular output, but 
the absolute values were not obtained. ) 
Seven of these ten patients had mild 
to moderate cardiae disability. 

Aortic-Pulmonary Septal Defect.— 
Table V shows the clinical data on six 
patients who following these studies 
were interpreted to have an aortic- 
pulmonary communication or defect 
near the base of the heart. This diag- 
nosis was based on the location of the 
murmur and the presence of a left-to- 
right shunt in the region of the pulmo- 
nary artery. 

Only one of these patients had a 
machinery murmur*; the other pa- 
tients had a systolic murmur either 
alone or in combination with a diastolic 
murmur best heard in the third and 
fourth left interspace. Five of the 
six patients had abnormal electrocar- 
diograms consisting of right axis devia- 
tion in two and large biphasic QRS 
complexes in four. Three of the six 
patients were thought by roentgen ex- 
amination to have an interatrial defect 
combined with mitral stenosis. 

As seen in Table VI, all of the pa- 
tients had a right ventricular hyper- 
tension and pulmonary artery hyper- 
tension except M.K. The shunts varied 
from 4.4 to 21.9 liters per minute, and 
the shunt expressed as per cent of the 


patent ductus arteriosus was _ proved 
present at surgical exploration and 
the surgeons described the murmur and thrill 
as originating at the base of the heart. No 
ottomet was made to dissect out this patient’s 
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left ventricular output varied from 46 
to 85 per cent. Four of the six pa- 
tients had mild to moderate cardiac 
disability. 

In one patient, J. H., the catheter 
was passed through the defect, into 
the aorta as seen in Fig. 2, thus prov- 
ing the diagnosis. The anterior posi- 


tion of the catheter in the lateral view 
showed that it had not passed through 
the ductus arteriosus. 


Fig. 
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2.—Patient J. H., 6-year-old male with aortic-pulmonary septal defect. 
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fect, and also the roentgen findings in 
this case. 

Although following the catheteriza- 
tion studies patient D. S. was thought 
to have an aortic-pulmonary septal de- 
fect primarily because of the location 
of his heart murmurs, this proved not 
to be the case. At surgical explora- 
tion an enormous patent ductus arterio- 
sus was found and there was no defect 
in the aortic-pulmonary septum region. 


Roentgeno- 


grams a and b show position of catheter which has passed from the pulmonary artery through 


the defect into the ascending aorta. 


The tip is near the aortic valves. 


Note how the catheter 


remains anterior in the lateral view thus showing it had not passed into a patent ductus 


arteriosus and then into the ao 


Patient K. N. was suspected clini- 
eally of having an aortic-pulmonary 
septal defect, because of the location of 
the murmurs, before the heart eatheter- 
ization studies were made, and as can 
be seen in Table VI, these studies 
showed the shunt to be in the region 
of the pulmonary artery. A surgical 
attempt to close the defect in this pa- 
tient was unsuccessful, and she expired 
on the operating table. Fig. 3 shows 
the heart specimen illustrating the de- 


Following ligation of the ductus, how- 
ever, there remained a thrill in the 
region of the interventricular septum, 
and postoperatively there was clinical 
evidence that he had a residual inter- 
ventricular septal defect. 

Relationship of Shunt to Disability 
and Pulmonary Artery Pressure.— 


Fig. 4 shows the shunt as per cent of 
the left ventricular output plotted 
against the disability in the patients 
studied. It can be seen that there was 


= 
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a number of patients that had rather 
large shunts but no eardiae disability. 
Those patients with mild to moderate 
vardiae disability (with one excep- 


tion), all had sizeable shunts. 


_ 


Patient K. N., 
b show enlarged 


Fig. 3. 
grams a and 
peripheral vessels. 
monary artery. Arrow 
defect into the pulmonary artery. 


heart, 


13-year-old female with aortic-pulmonary septal defect. 

prominent pulmonary artery segment, and 
Heart specimen ec shows defect at base of heart between aorta and pul- 
shows direction of blood flow out the aorta and also through the 


Fig. 5 shows the shunt as per cent 
of the left ventricular output plotted 
against the pulmonary artery pressure. 
Very large shunts were present in some 
patients without producing pulmonary 
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hypertension. All patients except one 
with pulmonary hypertension had 
large shunts. 

Fig. 6 shows the cardiae disability 
plotted against the pulmonary artery 
pressure. It can be noted that all the 
patients who had no disability had rel- 
atively normal pressures, whereas most 
of those with disability had pulmonary 
hypertension. 

DISCUSSION 

Although right heart catheterization 
is of questionable clinical value in a 
patient who has the typical clinical 
findings of patent ductus arteriosus, 
it is of definite value in the atypical 
ease. In those patients in whom the 
murmur, or the eletrocardiogram, or 
the roentgenograms were atypical, the 
data obtained by right heart catheter- 
ization were extremely illuminating. 
Several patients thought to have some 
other defect were found by this tech- 
nique to have a patent ductus arterio- 
sus, and thus too received the benefit 
of surgical ligation. In several in- 
stances the diagnosis was proved be- 
fore surgery by passing the catheter 
through the ductus arteriosus and down 
into the aorta.’® 

Using the heart catheterization tech- 
nique our observations on pulmonary 
blood flow and the amount of shunt 
agree quite well with those of previous 
investigators." Taylor and associ- 
ates’® found no consistent relationship 
between the size of the ductus arterio- 
sus and the amount of shunt through 
it. In our studies, although some pa- 
tients had large shunts with normal 
pulmonary artery pressures, most of 
the patients with elevated pressures 
had large shunts. Inereasing cardiac 
disability seemed to be related to the 
increase in pulmonary artery pressure. 


Right heart catheterization is also of 
value in establishing the diagnosis of 
an aortic-pulmonary septal defect. In 
some instances it is possible to pass 
the catheter through the defect into 
the aorta, thus proving the diagnosis. 
This can be distinguished from the 
situation where the catheter has passed 
through the ductus arteriosus into the 
aorta by the anterior position of the 
catheter in the lateral view. In other 
instances the diagnosis can only be 
presumed in those patients who have 
a left-to-right shunt in the region of 
the pulmonary artery as shown by 
heart catheterization and who on physi- 
eal examination have a murmur with 
the maximum intensity in the region 
of the third and fourth left interspace 
or just beneath the sternum. 

According to Spencer,*’ only thirteen 
instances of aortic-pulmonary defect 
have been previously reported in the 
literature up to 1950. Ten of the cases 
were from Maude Abbott’s collection. 
Spencer added an additional case of 
his own in his review. Since we have 
collected five patients in less than two 
years as a result of these physiological 
studies, it seems probable that this de- 
feet is not as rare as is indicated from 
the literature. 

Recently Gibson and co-workers" 
have reported four patients operated 
on for patent ductus arteriosus in 
whom no ductus was found. The mur- 
mur and thrill were described by the 
surgeon as coming from the base of 
the heart. This suggested to the 
authors that the patients probably had 
an aortic-pulmonary defect. The elini- 
eal impression was not corroborated by 
physiological data or post-mortem ex- 
amination, however. Only one of our 
patients with aortic-pulmonary defects 
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was thought clinically to have a patent 
ductus arteriosus before these studies 
were made. 


SUMMARY 


1. Right heart catheterization studies 
on eight patients with typical patent 
ductus arteriosus, on eleven patients 
with atypical patent ductus arteriosus, 
and on five patients with an aortic- 
pulmonary defect have been presented. 

2. The importance and the value of 
this technique as an aid to the diagno- 
sis in the patient with atypical clini- 
eal findings has been discussed. 

3. Data were presented to show that 
the eardiae disability was related more 
to the pulmonary artery pressure than 
to the size of the shunt. 

4. Data on five patients with aortic- 
pulmonary defects were presented. 
One patient expired and at post-mor- 
tem examination, the diagnosis was 
confirmed. This is the first instance 
of such a diagnosis being made ante 
mortem and confirmed at autopsy re- 
ported thus far in the literature. 
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CONGENITAL CIRRHOSIS OF THE LIVER ASSOCIATED WITH 


INFECTIOUS HEPATITIS OF PREGNANCY 


Leonakp B. M.D.,* Irvine W. M.D.** 
ProviwENce, R. I. 


HE ineidence of cirrhosis of the 

liver in the newborn infant is ex- 
ceedingly rare. The occurrence of cir- 
rhosis in a newborn infant of a mother 
with infectious hepatitis during preg- 
naney has not been reported previ- 
ously. In the following case there is 
presumptive evidence that placental 
transfer of the virus of infectious 
hepatitis ean occur, resulting in cir- 
rhosis in the newborn infant. 


CASE REPORT 


C. J. M., a full-term white female, 
was born March 15, 1950, at the Provi- 
dence Lying-In Hospital. Delivery 
was normal and birth weight was 5 
pounds, 13 ounces. 

Two months before term, the mother 
complained of fatigue and nausea. 
Slight jaundice was noted and per- 
sisted until time of delivery. There 
was no history of recent serum injec- 
tion nor exposure to infectious hepa- 
titis. The liver and spleen were not 
palpable. At the time of delivery her 
direct van den Bergh was 4.95 mg. 
bilirubin per hundred cubic centi- 
meters and an indirect of 5.63 mg. bili- 
rubin per hundred eubic centimeters. 
Thymol turbidity was 8.5 units and al- 
kaline phosphatase 12.7 Bodansky 
units. The cholesterol was 404 mg. per 
hundred eubie centimeters. The moth- 
er’s blood type was group A, Rh posi- 
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tive. One month post partum her 
icteric index was 17 and her serum 
thymol turbidity was 6. One other 
child was living and well. 

At birth, the infant’s abdomen was 
noted to be distended. The infant was 
placed in oxygen and offered sterile 
water. The first few feedings were 
retained, following which there was 
persisting vomiting of brown liquid. 
Meconium was passed in adequate 
amounts. At this time the infant’s 
hemoglobin was 19.5 Gm. per hundred 
eubie centimeters and the red blood 
count 5.52 million per cubic millimeter. 
There were no nucleated erythrocytes. 
The icteric index was 32 and the stool 
guaiaec was positive. X-rays of the 
abdomen revealed gas in the small 
bowel but no filling of the large bowel. 

The infant was transferred to the 
Rhode Island Hospital on the second 
day of life. She was a well-developed, 
well-hydrated newborn infant with no 
icterus and no edema. The anterior 
fontanel was soft and flat. The heart 
and lungs were normal. The abdomen 
was soft and distended. A fluid wave 
and shifting dullness could be demon- 
strated. The liver edge was sharp, 
extending 3 em. below the right costal 
margin. Because of persistent vomit- 
ing and increasing abdominal disten- 
tion, an exploratory laparotomy was 
performed on the third day of life. 
The peritoneal cavity contained a large 
quantity of straw-colored fluid. The 
liver was enlarged, congested, and 
smooth. The gall bladder was filled 
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with bile but not distended. The stom- 
ach, duodenum, and small bowel were 
of normal size, without evidence of 
obstruction. A biopsy of the liver was 
not done because of the necessity of 
extending the incision and moderate 
bleeding. 

On the fifth day of life, jaundice was 
first noted. The icteric index was 25. 
The abdomen became progressively 
distended and 90 ¢.c. of dark orange 
fluid were removed by paracentesis. 
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was normal. Blood Hinton was nega- 
tive. The prothrombin time was 90 
per cent of normal. The thymol tur- 
bidity was 1 and serum total protein 
was 5.2 per hundred cubic centimeters. 

At 2 months of age, a punch biopsy 
of the liver was done. (Fig. 1.) ‘‘See- 
tions of the needle biopsy reveal dis- 
tortion of the architecture by fibro- 
plastic proliferation. The liver cells ap- 
pear to be pinched off in several foci 
by fibrous tissue. In one focus there 


Fig. 1.—Section of liver obtained by punch biopsy. 


The specific gravity of the ascitic fluid 
was 1.015 and total protein was 2.5 
Gm. per hundred per cubic centi- 
meters. The red blood count, hemo- 
globin, and white blood count remained 
at normal levels. After the initial ex- 
amination, stools were guaiae negative 
and positive for bile. Repeated exam- 
inations of the urine were within nor- 
mal limits for urobilinogen but were 
positive for bile. Stool tryptic activity 


is active granulation as evidenced by 
dilated vascular spaces with interven- 
ing fibroplastic tissue and occasional 


inflammatory cells. There is evidence 
of bile stasis, as well as of hemosiderin 
pigment located in the reticuloendo- 
thelial cells. There are foci of erythro- 
poiesis. 

The infant was fed a high-protein, 
low-fat formula with supplementary 
vitamins in large doses. Feedings 
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were taken well. However, weight 
gain was slow and at 5 months, weight 
was only 7 pounds. To relieve the ab- 
dominal distention, weekly paracente- 
ses were necessary. The amount of 
ascitic fluid removed gradually in- 
creased from 500 ¢.c. at 3 months to 
as much as 1,500 ¢.c. at 1 year. (Fig. 
2.) Jaundice was marked and grad- 
ually cleared during the fourth month. 
The venous pattern on the abdomen 
was now prominent. The liver edge 
was firm and nodular, extending 5 em. 


The patient was seen Oct. 1, 1951, 
at the age of 18 months. Her weight 
was 18 pounds. She creeps and stands 
with support. For the last two months 
there has been no further accumulation 
of ascitic fluid. On examination she 
is fairly well nourished. Abdomen 
was much less distended with a less 
prominent venous pattern. Liver was 
enlarged three fingerbreadths below 
the right costal margin. Edge was 
firm with pea-sized nodules. Spleen 
reached to the iliac crest. There was 
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Fig. 2.—Patient at 9 months of age, following weekly abdominal paracentesis. 


below the right costal margin. At 6 
months, ecraniotabes was noted but 
there was no x-ray evidence of rickets. 
Repeated determinations of the thy- 
mol turbidity were normal. At the 
age of 9 months, liver function study 
revealed the following: thymol tur- 
bidity 0.5, cadmium sulfate 0, thymol 
flocculation 0, cephalin-cholesterol floc- 
culation 1-2 plus, total serum bilir- 
rubin 0.54 mg. per hundred cubic 
centimeters, and 1 minute serum bili- 
rubin 0.08 mg. per hundred cubic 
centimeters. 


no evidence of rickets. Youngster con- 
tinues to be on a high-protein, low-fat 
diet with restricted salt. 
DISCUSSION 
Of the two major types of cirrhosis 
occurring during infancy, biliary cir- 
rhosis is the more common and results 
from obstruction to the flow of bile. 
The characteristic pathology is inter- 
lobar fibrosis, bile stasis, and a chronic 
inflammatory process. Biliary cirrho- 
sis is manifested clinically by obstruc- 
tive jaundice. This case does not con- 
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form to these criteria. Portal cirrho- 
sis or diffuse nodular cirrhosis is pri- 
marily a morphological diagnosis 
characterized by extensive perilobular 
fibrosis, infiltration of chronic inflam- 
matory cells and focal regeneration 
of liver cells: Causative factors in- 
clude dietary deficiency, alcohol, and 
hepatotoxic agents. Reeognized con- 
genital forms of portal cirrhosis are 
hepatolenticular degeneration of 
Wilson, hereditary angiomatosis,? gen- 
eralized cytomegalie inclusion disease,' 
and that following erythroblastosis 
fetalis. Pathological findings in this 
case are consistent with a portal type 
of cirrhosis. Since the usual causes 
of cirrhoses could not be demonstrated, 
the relationship of infectious hepatitis 
in the mother with cirrhosis of the 
liver in the infant seems significant. 
Several authors have reported the 
occurrence of infectious hepatitis in 
pregnancy. Zondek and Bromberg‘ 
described twenty-nine cases of infee- 
tious hepatitis in pregnant women. 
All the newborn infants delivered at 
term were clinically free of liver dis- 
ease. Prematurity was recognized as 
an important complication of maternal 
infectious hepatitis and accounted for 
the four deaths in their series. They 
could find no evidence of intrauterine 
transmission of the virus of infectious 
hepatitis. This was explained either 
on the inability of the virus to pass 
through the chorionic barrier or be- 
cause the virus circulated in insuffi- 
cient amount in the blood to induce in- 
fection. Of the four cases of infee- 
tious hepatitis in pregnancy reported 
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by Martin and Ferguson’ there were 
two deaths due to prematurity but no 
evidence of liver disease. Stokes® has 
demonstrated that the virus of infec- 
tious hepatitis ean cross the placental 
barrier. Sera of infants born to moth- 
ers with infectious hepatitis were in- 
jected into human volunteers with sub- 
sequent development of hepatitis. 
With this evidence, infectious hepa- 
titis ean be included with other virus 
infections, such as measles, rubella, 
mumps, and chicken pox, which are 
known to cross the placental barrier. 


SUMMARY 


A ease of portal cirrhosis of the new- 
born infant associated with maternal 
infectious hepatitis has been presented. 
The causes of cirrhosis in the newborn 
infant and the possible relationship of 
maternal infectious hepatitis and con- 
genital cirrhosis were discussed. 


Permission to report this case was granted 
by Dr. Robert M. Lord and Dr, Arnold 
Porter. 
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EARLY CLAMPING OF THE UMBILICAL CORD DURING 
CESAREAN SECTION 


Stuart SHELTON STEVENSON, M.D.,* aNp LoratneE HotMAN Ernarp, M.D.** 
Pa. 


INTRODUCTION 


UDIN,' seventy-five years ago, 

noted the blood loss which a new- 
born infant suffers when his umbilical 
cord is clamped immediately following 
birth. Interest in the subject was re- 
vived about ten years ago when pla- 
cental blood was suggested as a donor 
source for blood banks: DeMarsh and 
his colleagues* * showed significantly 
lower red cell counts and hemoglobin 
levels in infants whose cords were 
clamped before pulsations ceased ; they 
estimated that such infants lost ap- 
proximately 100 ¢.c. of blood into the 


placenta (25 per cent of their total 
blood volume) and warned against the 


practice. Ballentine,* by a different 
method, confirmed this amount and it 
has generally been accepted. No au- 
thors, however, have been able to prove 
any harmful effects of this ‘‘hemor- 
rhage’’ on the infant except for Wil- 
son and his colleagues® who demon- 
strated a very slight iron deficiency 
type of anemia at the eighth and tenth 
months of age. 

Landau® has recently suggested that 
the high neonatal mortality of infants 
born by cesarean section is caused by 
blood loss into a placenta which has 
not been compressed by uterine con- 
tractions. He recommends suspension 
of the placenta, still attached to the 
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infant, until cord pulsations have 
ceased (six to ten minutes) and sug- 
gests such a procedure avoids blood 
loss and fatal shock. No red cell 
eounts or hemoglobin determinations 
are recorded in his paper and there is 
no adequate control series. Landau’s 
procedure unavoidably complicates the 
obstetrician’s work and requires extra 
handling of the infant. His ingenious 
theory, if incorrect, may obscure 
further research into the important 
problem of neonatal death following 
cesarean section. For these reasons, 
it seems worth while to present the 
following data. 


MATERIAL AND METHODS 


Red cell counts and hemoglobin 
levels were determined on _ twenty- 
eight infants born by cesarean section. 
Observations were made on the first, 
the third or fourth, and the fifth or 
sixth days of life. Maternal premedi- 
cation consisted of atropine and 
Demerol. Six mothers received spinal 
anesthesia ; the others received nitrous 
oxide and oxygen, with ether and/or 
Vinethene. The indications for sec- 
tion were: previous section or cephalo- 
pelvie disproportion (twenty-one), 
cervical stenosis (two), previous 
ectopic pregnancy (one), premature 
separation of the placenta (one), pla- 
eenta previa (two), and fractured 
pelvis (one). Two mothers had mild 
uterine contractions previous to opera- 
tion; in the others, labor had not be- 
gun. The twenty-eight sections form 
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a consecutive series in which umbilical 
cords were clamped as soon as possible 
after delivery of the infant (usually 
within thirty seconds). Three infants 
experienced mild neonatal difficulty 
(grunting respirations first twelve 
hours of life, abdominal distention, 
vomiting) and one infant, suffering 
from marked atelectasis, died on the 
second day of life. The remainder of 
the study series did well during the 
hospital stay. 

Red cell eounts and hemoglobin 
levels were similarly determined on a 
control series twenty-six infants 
who were delivered uneventfully by 
the vaginal route. Maternal premedi- 
cation consisted of Demerol and oe- 
easionally sodium pentobarbital. One 
mother had caudal anesthesia; the 
others received nitrous oxide, oxygen, 
and ether. All umbilical cords were 
clamped as soon as possible after de- 
livery. In general, each time a section 
birth in the series occurred, the next 
available normal vaginal birth, where 
the cord was clamped immediately, 
was selected as a control. All these 
infants progressed normally during 
their hospital stay. 

All infants were delivered at the 
same hospital but by several obstetri- 
cians. All counts and hemoglobin de- 
terminations were made by the same 
technician, using Bard-Parker (eali- 
brated) blood diluting pipettes, a 
Spencer-Neubauer blood counting 
chamber (N.B.S. 1948) and a Haden- 
Hausser hemoglobinometer. Data re- 
garding neonatal jaundice, maternal 
hemoglobin at term, and birth weights 
were recorded and are discussed below. 


of 


RESULTS 


Table I shows means of the red cell 
counts and hemoglobin levels of the 
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twenty-eight section infants and the 
twenty-six control infants on their 
first, third or fourth and fifth or sixth 
days of life. Means are given with 
their standard errors. Beeause an oc- 
easional determination was missed, the 
number of readings on which each 
mean is based is supplied. There is a 
slight general trend toward lower 
counts and hemoglobin levels in both 
series with increasing age of the in- 
fant; it is more evident in the control 
series. The red cell counts and hemo- 
globin levels of the section infants are 
significantly lower than those of the 
control infants when figures for the 
same day are compared (C.R. = >2), 
except for the mean hemoglobin levels 
of the fifth and sixth day which do 
not differ significantly (C.R. = 1.6).* 
The counts and hemoglobin levels of 
two of the section infants with neo- 
natal difficulty (vomiting, abdominal 
distention) and the single (first day) 
count and level of the section infant 
who expired did not differ from the 
remainder of the study series. The 
section infant with grunting respira- 
tions, however, showed lower counts 
and levels (3.55-14.2; 4.15-15.2; 3.30- 


12.2). 


TABLE II, OBSERVED JAUNDICE IN SECTION 
AND CONTROL INFANTS 
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19.2 
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JAUNDICE | NO. 
19 
Mild 5 
Marked 4 


15 


None 


Total 


Table II gives data on jaundice in 
the two series. No attempt was made 
to record the duration of observable 
jaundice and merely its degree, mild 


Difference of Means 
Standard error of difference of means 
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or marked, is noted here. The table 
shows that slightly more control in- 
fants (42.2 per cent) than section in- 
fants (32.0 per cent) were jaundiced. 
The difference is not significant. 
Table III gives third day means of 
the red cell counts and hemoglobin 
levels of infants who are classified ac- 
cording to their mothers’ (Sahli) 
hemoglobin readings, where the latter 
were available. Although there is a 
trend toward higher values in the in- 
fants whose mothers had higher hemo- 
globin values, the distribution of the 
two series of mothers among the three 
hemoglobin categories is fairly similar. 
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TaBLe IIT. Moruers’ HemMoGLoBIN LEVELS AT TERM WITH THIRD Day RED CELL CoUNTS AND 
HEMOGLOBIN LEVELS OF THEIR BABIES 
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DISCUSSION 


The estimated blood loss of 100 ¢.c. 
which the vaginally born infant suf- 
fers when his cord is clamped immedi- 
ately following birth** is not fully 
revealed in his red count and hemo- 
globin level when these are compared 
with those of an infant whose cord is 
clamped late’; it may be assumed that 
his contracting spleen spills out its 
reservoir of red cells to compensate. 
The infant with a late clamped cord, 
furthermore, shows a larger drop in 
red count and hemoglobin during his 
first week of life? and this hemolysis 
is reflected in the fact that he is more 


MATERNAL NO. | PER CENT INFANT RBC INFANT HB 
HB MOTHERS MOTHERS (MEAN) a (MEAN) 
(SAHLI-%) | SECTION | CONTROL| SECTION | CONTROL | SECTION | CONTROL | SECTION | CONTROL 
<70 7 6 25.0 25.0 4.66 4.85 15.0 16.8 

(6)* (6) (7) (6) 
70-79 15 10 53.5 41.6 4.74 5.3 15.8 17.3 
(15) (9) (15) (10) 
>79 6 8 21.5 33.4 5.02 5.45 15.8 17.4 
(4) (8) (5) (8) 


*Number of determinations. 


Table IV gives means of the red cell 
counts and hemoglobin levels of the 
infants to birth weight eate- 
gories. The total number and per- 
centage of infants in each weight class 
are presented but not all of these in- 
fants had red counts and/or hemo- 
globin levels determined on each day 
(Table I). There were four (14.3 per 
cent) premature infants (birth weight 
less than 2,500 grams) in the section 
series and none in the control series. 
Although there is a slight and irregu- 
lar trend for the smaller infants to 
have lower red counts and hemoglobin 
levels, the distribution of the two 
series among the weight categories is 
similar except for the premature in- 
fants in the study series. 


frequently jaundiced.»* This sug- 
gests that he has no immediate need 
for the extra red cells he has acquired 
from his cord and placenta. When it 
is recalled, furthermore, that the lungs 
of the infant at birth increase his vas- 
cular reservoir by only 5 per cent and 
he loses perhaps four to five times as 
much blood space when his cord is 
clamped,® it is not unreasonable to 
suppose that a placental loss of 25 per 
cent of his total blood volume at term 
may relieve him of a plethora of blood. 

Two series of infants have been pre- 
sented who seem comparable except 
that one group was born by cesarean 
section and one group by the vaginal 
route. The umbilical cords in both 
series were clamped immediately after 
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delivery of the infants. The red cell 
counts and hemoglobin levels, as ob- 
served through the first five or six 
days of life, are very slightly lower in 
the section series, the difference just 
achieving statistical significance. It 
is difficult to believe, however, that 
this deficiency is a critical. or even 
minor hazard for these babies. The 
vaginally born infants, with their 
slight neonatal excess of blood, showed 
a greater fall of red cell and hemo- 
globin values in their first week until 
their fifth- or sixth-day readings ap- 
proached those of the section infants. 
This suggests that these infants had 
no urgent need for their extra blood. 
Plasma protein levels were not de- 
termined and the section infants may 
have suffered some loss of globulin, in- 
eluding prothrombin, into their pla- 
centas. They showed, however, no 
signs of hemorrhagic disease. Plasma 
volume was not determined but De- 
Marsh and his colleagues* have shown 
quite convincingly that the newborn 
infant, born by the vaginal route with 
immediate clamping of the cord, ad- 
justs his plasma volume within 15 to 
180 minutes to equal that of the in- 
fant whose cord is clamped after 
pulsations cease. 

It is possible that early clamping of 
the cord of a premature infant born 
by cesarean section may cause him 
some inconvenience, since he has a 
relatively larger placental circulation.’ 
It is probable, also, that the iron loss 
which the infant sustains with early 
clamping may result in a slight ane- 
mia later in life.© The data presented 
here, however, do not substantiate 
Landau’s theory® that immediate 
clamping of the umbilical cord during 
cesarean section may result in ex- 
tensive blood loss and fatal shock. 
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The picture of respiratory distress, 
cyanosis and costal retraction, appear- 
ing several hours after cesarean birth 
and ending frequently in convulsions 
and neonatal death, has been associ- 
ated with the aspiration of amniotic 
fluid and hyalin membrane formation : 
Intratracheal suction seems to reduce 
the incidence of this syndrome® but 
it has not been universally lifesaving. 
The picture has also been associated 
with the ingestion and subsequent re- 
gurgitation and aspiration of exces- 
sive amounts of amniotie fluid: 
Gastric suction seems to be a partial 
prophylactic for the econdition’® but 
again it has only partially resolved 
the problem. The complete explana- 
tion of the neonatal mortality which 
follows cesarean section and ap- 
proaches 10 per cent in many series 
is still to be discovered. Landau’s 
theory does not seem entirely tenable. 
In particular, it must not discourage 
further investigation into this impor- 
tant and complex problem. 


SUMMARY 


1. Red cell counts and hemoglobin 
levels were determined in twenty-eight 
infants, born by cesarean section, 
whose cords were clamped immediately 
after delivery of the infant. Observa- 
tions were made on the first, the third 
or fourth, and the fifth or sixth days 
of life. Counts and levels were simi- 
larly determined on a control series of 
twenty-six infants, born uneventfully 
by the vaginal route, whose cords were 
also clamped immediately. 

2. The red cell counts and hemo- 
globin levels of the section infants 
were slightly lower than those of the 
control infants (just achieving statis- 
tical significance) when figures for the 
same day were compared. 
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3. The control infants, with their 
slight neonatal excess of blood, showed 
a greater fall of red cell and hemo- 
globin values in their first week until 
their fifth- and sixth-day readings ap- 
proached those of the section infants. 

4. The infants showed a 
greater incidence of jaundice. 


control 


5. The failure of red cell counts and 
hemoglobin levels to reflect the section 
infant’s blood loss when his cord is 
clamped immediately suggests that his 
contracting spleen compensates for 
any deficit, since it is known that his 
plasma volume is usually corrected 
within a few minutes. 

6. Evidence of greater hemolysis of 
the control infant’s neonatal excess of 
red cells, and realization that the new- 
born infant has a considerably smaller 
vascular bed than the fetus at term, 
suggests that a placental blood loss, 


caused by immediate clamping of the 
umbilical cord, may relieve the infant 
of a plethora of blood. 


7. The data presented here do not 
substantiate the theory that immediate 
clamping of the umbilical eord during 
cesarean section results in critical 
blood loss or fatal shock. 


The authors express their appreciation to 
Miss Esther E. Graff who determined the red 
cell counts and hemoglobin levels. 
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ACUTE POLIOMYELITIS 


DIFFERENTIAL D1AGNosis or 409 Revisep DIAGNOSES 


KaTHERINE E. Dawson, M.D., Atrrep C. LABoccetrta, M.D., ANTHONY S. 
Tornay, M.D., AND ALEXANDER SILVERSTEIN, M.D. 
PHILADELPHIA, Pa. 


HE diagnosis of acute anterior 

poliomyelitis is, at best, only pre- 
sumptive. At present, there is avail- 
able no practical laboratory test to 
confirm the diagnosis. Isolation of 
the virus from nasopharyngeal seecre- 
tions and stools of patients with polio- 
myelitis is possible but is impractical. 
Complement fixation tests have not 
been perfected. It, therefore, remains 
for the clinician to make the diagnosis. 

Early recognition of the disease is 
essential if isolation measures are to 
be effective. The disease appears to be 
one of the most widespread, highly 
communicable, generalized infections 
of childhood. It is estimated by Junge- 
blut' that the disease is extraneural in 
90 per cent of the cases. Epidemio- 
logically it is important to acknowl- 
edge the presence of poliomyelitis in 
a community so that other individuals 
who become ill may be observed close- 
ly for the early signs of central nerv- 
ous symptoms. It is probable that 
early diagnosis and isolation of the 
patient with acute anterior poliomye- 
litis not only aids in preventing fur- 
ther transmission of the disease but 
makes possible a better prognosis for 
the patient. Physical activity in the 
early stages of the illness tends to re- 
sult in more extensive and more se- 
vere paralysis.* 


From the Philadelphia Hospital for Con- 
tagious Diseases, 


The early symptoms of poliomye- 
litis are nonspecific. Headache, fever, 
sore throat, diarrhea, vomiting, and 
malaise may be the cardinal com- 
plaints. These symptoms are also 
present in many other febrile ill- 
nesses. Examination of the cerebro- 
spinal fluid is helpful but is not diag- 
nostic. The diagnosis of poliomyelitis 
is usually made when a patient has 
headache, fever, increased nuchal re- 
sistance, spasm or tightness of the 
back and hamstring :auscles, accom- 
panied by a spinal fluid lymphocytic 
pleocytosis and/or lower motor neu- 
ron (flaecid) paralysis. These find- 
ings are more significant when they 
occur in the poliomyelitis season. 


PLAN OF THE STUDY 


In the ten years from 1940 to 1949, 
inclusive, 1,420 pr nts were admitted 
to the poliomyelit. ards of the Phila- 
delphia Hospita! Contagious Dis- 
eases. The diagnosis was confirmed in 
1,011 patients, and in 409 (28.9 per 
cent) of the patients the diagnosis was 
revised, after clinical and laboratory 
evaluation. 

The 409 cases were reviewed, and fol- 
low-up histories were obtained from 
their families, from their physicians, 
and from hospitals. The histories in- 
eluded reports of the physical exami- 
nations during office or clinic visits, 
operations, roentgenograms, and, in 
some eases, autopsies. The final diag- 


| 

71 


THE JOURNAL OF PEDIATRICS 


TABLE I, CENTRAL NERVOUS SYSTEM DISEASES 


CLASSIFICATION 


NUMBER OF 
CASES 


I. Infectious and Postinfectious States 
(a) Bacterial meningitis 
Meningococcic meningitis 
Influenzal meningitis 
Tuberculous meningitis 
Etiology undetermined 
Acute meningoencephalitis 
Postrabies vaccination 
Postrubeola 
Acute meningoencephalomyelitis 
Postrubeola 
Etiology not determined 
Guillain-Barré syndrome 
Acute disseminating encephalomyelitis 
Acute infectious neuromyelitis optica 
Syphilis of the central nervous system 
Congenital neurovascular syphilis 
Meningovascular syphilis 
Tabes dorsalis 
Paresis 
(h) Transverse myelitis—postinfectious 
(i) Brain abscess 
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. Tumors (Primary or Metastatic) 
(a) Neuroblastoma with cerebral metastases 
(b) Intramedullary ependymoma 
(c) Medullary glioma 


(d) Spinal cord tumor—etiology undetermined 
(e) Ependymoma of cauda equina 
(f) Cervical intramedullary tumor 


. Toxie and Metabolic Disorders 
(a) Postconvulsive state (febrile convulsion) 
(b) Lead encephalopathy 
(ce) Tetanus 
(d) Acute porphyria 
(e) Tick paralysis 
(f) Diabetes mellitus—acidosis 


DS 


. Congenital Diseases 
(a) Mental retardation 
(b) Cerebral palsy 
(ec) Kernicterus 
(d) General cerebral aplasia 
(e) Hydrocephalus 


. Vascular Diseases 

(a) Cerebral hemorrhage (with hypertensive cardiovascular 
disease) 

(b) Ruptured congenital aneurysm 

(ec) Cerebral vascular thrombosis (due to arteriosclerotic 
vascular disease) 

(d) Cerebral embolism (due to bacterial endocarditis) 

(e) Sickle-cell encephalopathy 

(f) Thrombosis of anterior spinal artery 


‘I, Traumatic Brain Injury 
(a) Cerebral concussion 
(b) Massive intracranial hemorrhage 


Grand total 


113 cases 
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nosis of each of these patients was then 
considered in light of our records and 
of those obtained by the follow-up 
study. 

A classification of the various dis- 
eases of the revised cases was prepared. 
The symptoms leading to the consider- 
ation of poliomyelitis were used as a 
basis for the classification, rather than 
the organ or system of the body usu- 
ally given as the category in which the 
disease belongs. For instance, rheu- 
matie fever was placed under arthritis 
in the musculoskeletal diseases because 
joint pain was the presenting symptom 
in all of our cases of rheumatic fever. 
The group headings include: 

. Central nervous system diseases. 

. Peripheral nerve diseases. 

. Psychogenie disorders. 

. Respiratory diseases. 

. Musculoskeletal diseases. 

. Gastrointestinal diseases. 

. Genitourinary diseases. 

. Diseases of the skin and allied 
structures. 


9. Generalized, acute febrile dis- 
eases. 
10. Diagnosis not determined. 


11. Well child. 

It is the object of this paper to study 
the patients who had symptoms sug- 
gesting poliomyelitis but who later 
were found to have another disease. 
This was done in order to obtain in- 
formation which might be helpful in 
the differential diagnosis. 


DISCUSSION 


1. Central Nervous System Diseases 
(Table I).—One hundred thirteen pa- 
tients (27.8 per cent) of the revised 
eases had symptoms referable to the 
central nervous system. Infectious 
and postinfectious states constituted 
63.7 per cent of the central nervous 
system diseases. Bacterial meningitis 
was the disease in this group most often 
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confused with poliomyelitis. The eti- 
ological agent in fifteen of the cases 
was Neisseria intracellularis, in five 
Hemophilus influenzae, and in four 
Mycobacterium tuberculosis. In eight 
eases the organism was not isolated. 

Early diagnosis of meningitis is es- 
sential because of the availability of 
definitive therapy. Headache, leth- 
argy, and nuchal rigidity are seen 
in both poliomyelitis and meningitis. 
In infants there is frequently an ab- 
sence of Kernig’s and Brudzinski’s 
signs. A bulging fontanel may be the 
only abnormal physical finding. 
Brainerd® and Pollock and associates* 
feel that the greater degree of nuchal 
rigidity may be helpful in differentiat- 
ing meningitis from poliomyelitis or 
viral encephalitides. The degree of 
nuchal rigidity was too variable, in 
our observations, to rely upon this 
sign for the differential diagnosis. All 
our cases of meningococcic meningitis 
had petechiae in addition to the symp- 
toms and signs indicating meningeal 
irritation. 

Headache, lethargy, and ‘nuchal 
rigidity are indications for a diag- 
nostic lumbar puncture. In bacterial 
meningitis the glucose values are usu- 
ally decreased, but are normal in viral 
infections. The protein level may be 
elevated in tuberculous meningitis but 
is usually normal in the other types of 
bacterial meningitis. Viral infections 
of the central nervous system produce 
inereased values, as a rule. Ford and 
collaborators,° in an examination of 
thirty-one patients, found that the 
highest spinal fluid protein levels oe- 
curred by the fourteenth day of dis- 
ease in poliomyelitis. The range was 
from 15 to 250 mg. per cent. 

The chloride level of the cerebro- 
spinal fluid in tuberculous meningitis, 
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early in the disease, may be normal, 


but is reduced as the infectious proe- 
ess progresses. 

The bacterial meningitides, gen- 
erally, show cerebrospinal fluid cell 
counts that are much higher than 
those found in the viral encephal- 
itides and poliomyelitis. With the ex- 
ception of tuberculous meningitis in 
which the lymphocyte or round cell 
predominates in the spinal fluid, bae- 
terial meningitides exhibit a polymor- 
In poliomye- 
litis and encephalitis due to viral 
agents, the pleocytosis may be pre- 
dominantly polymorphonuclear in the 
very early stages but it soon becomes 
lymphoeytie. The total spinal fluid 
cell count in the viral diseases and in 
tuberculous meningitis is usually be- 
tween 20 and 200 per eubie millimeter. 
Occasionally, no cells may be seen in 
poliomyelitis even after repeated ex- 
aminations of the spinal fluid. This 
finding does not necessarily rule out 
poliomyelitis, especially when accom- 


phonuclear pleocytosis. 


panied by the typical clinieal physical - 


findings. At times, an early spinal 
fluid examination in poliomyelitis or 
encephalitis may reveal between 500 
and 1,500 cells per millimeter* with 
a predominence of polymorphonuclear 
leucocytes. In some of our eases, with 
this picture, paralysis of muscle groups 
was not apparent until between the 
fourth and fourteenth days after the 
initial spinal fluid examination. <A 
spinal fluid examination, five to seven 
days later, revealed the expected lym- 
phoeytie pleoeytosis and elevated pro- 
tein. These patients should be treated 
with antibiotic agents during the peri- 
od of observation. The isolation of 
pathogenie bacteria from the spinal 
fluid by smear or culture obviously 


is against the diagnosis of poliomye- 
litis. 

Meningoencephalitis or meningo- 
encephalomyelitis, other than _polio- 
myelitis, was diagnosed in eleven of 
our patients. One of the patients was 
an 11-year-old boy who had had a 
course of fourteen daily injections of 
rabies vaccine because of a dog bite. 
He exhibited fever, nuchal rigidity, 
and a lymphoeytie pleocytosis. He had 
an uneventful course and recovered in 
one week. Others have reported severe 
encephalitis or myelitis after rabies 
vaccination,” * as well as after small- 
pox vaceination.2 Both of these dis- 
eases are thought to be allergic in na- 
ture. Where there is a history of vac- 
cination nine to fourteen days prior to 
the onset of symptoms involving the 
central nervous system, the diagnosis 
of postvaeccinal encephalitis must be 
considered very strongly, especially if 
the illness oceurs out of the poliomye- 
litis season. The spinal fluid examina- 
tion is not helpful in differentiating 
between poliomyelitis and postvaccinal 
encephalitis or other virus infections 
of the central nervous system. 

The history of recent infection with 
varicella, rubella, rubeola, or parotitis, 
in a patient with meningoencephalitis 
or meningoencephalomyelitis, aids in 
the differential diagnosis. Encepha- 
litis due to the mumps virus may occur 
without clinical evidence of parotitis.® 
Two of our patients had measles en- 
cephalitis, and eight patients had a 
meningoencephalomyelitis of an un- 
determined etiology. Serum virus 
complement fixation tests were nega- 
tive. The Virus Diagnostic Labora- 
tory, Children’s Hospital of Phila- 
delphia, has performed complement 
fixation tests on all of our patients ad- 
mitted since 1948 who exhibited signs 
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of meningeal irritation and in whom a 
positive diagnosis could not be made 
by the usual laboratory tests or by 
clinical findings. The central nervous 
system diseases, which may be differ- 
entiated by complement fixation tests, 
include: St. Louis encephalitis, lym- 
phoeytie choriomeningitis, Eastern and 
Western equine encephalitis, mumps 
meningoencephalitis, and influenza. 

Meningitie poliomyelitis closely re- 
sembles other meningoencephalitie dis- 
eases. In the absence of a specific 
diagnostic laboratory test, a correct 
diagnosis of poliomyelitis is not pos- 
sible. Poliomyelitis is unlikely when 
the illness occurs in the interepidemie 
periods and in the absence of paralytie 
poliomyelitis in the community. 

The diagnosis of Guillain-Barré syn- 
drome was made in thirteen of our 
patients. This disease has been de- 
scribed under many synonyms’® and is 
most frequently referred to as acute 
radiculomyelitis. Whether or not the 
Guillain-Barré syndrome is the same 
disease as Landry’s paralysis is not 
agreed. Landry’s type of ascending 
paralysis is seen in a number of neuro- 
logical conditions with various etio- 
logical factors. For this reason some 
authors feel that it is not a disease en- 
tity but is a nonspecific syndrome of 
paralysis which is often associated 
with the clinical picture presented by 
Guillain and Barré. The prognosis in 
Guillain-Barré syndrome is_ usually 
good. Recovery of paralysis is more 
rapid and more complete than paraly- 
sis in poliomyelitis. Death may occur 
from respiratory failure or pneu- 
monia."* 

The clinical picture of Guillain- 
Barré syndrome is one of an ascend- 
ing, symmetrical, flaccid paralysis 
more severe in the proximal muscles 
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and frequently occurring several days 
after an upper respiratory infection. 
There may be hyperesthesias, numb- 
ness of extremities, some degree of loss 
of vibratory and/or pain sensation. 
The presence of nuchal rigidity is de- 
nied by some authors. Increased 
nuchal resistance was noted in eight of 
thirteen of our cases. Bulbar palsies 
were present in seven cases. Pares- 
thesias were commonly present in all 
our patients. There were three deaths 
in the group, all of whom had eranial 
nerve involvement. Two of the fatal 
cases had paralysis of respiratory mus- 
cles. 

The significant laboratory finding is 
the albumino-cytologie dissociation of 
the cerebrospinal fluid. The protein 
values of our eases ranged from 132 
mg. per cent to 855 mg. per cent and 
the average spinal fluid cell count was 
7 cells. 

Four patients who became ill out of 
the poliomyelitis season had acute 
encephalomyelitis disseminata. These 
patients had upper respiratory infee- 
tions about a week before the onset of 
weakness. Heaviness in the extremi- 
ties appeared early and was followed 
by a slowly progressive, generalized 
paresis. None of these patients had 
an ascending paralysis. One patient 
had involvement of the twelfth cranial 
nerve, and respiratory paralysis. An- 
other had lateral nystagmus. All the 
patients showed decreased to absent 
deep tendon reflexes, nuchal rigidity, 
and flaeeid paralysis of all the extremi- 
Sensory changes were found in 
one patient. Muscle pain was a com- 
plaint in another. Cerebrospinal fluid 
findings included protein values be- 
tween 25 and 52 mg. per cent, and 
cell counts within normal limits. Three 
of the patients recovered completely 


ties. 


76 THE JOURNAL OF PEDIATRICS 


and remained well. One patient died 
from respiratory failure; the autopsy 
showed edema and congestion of the 
brain. 

Acute neuromyelitis optica was diag- 
nosed in one case. The patient was a 
5-year-old child whose history and 
physical findings, in addition to optic 
atrophy, were essentially the same as 
those in the four patients with acute 
encephalomyelitis disseminata. Since 
the first episode four years ago, there 
have been several remissions and 
exacerbations of symptoms. 

Syphilis of the central nervous sys- 
tem was mistaken for poliomyelitis in 


seven of the admissions. One of these 


patients was an 8-year-old female with 
congenital syphilis with a history of 
personality changes for four months. 
She had signs of upper motor neuron 
disease, with spastic paralysis of the 
right arm and leg with increased deep 


tendon reflexes, bilateral positive Ba- 
binski’s and ankle clonus. The blood 
and cerebrospinal fluid Wassermanns 
were strongly positive and the spinal 


fluid colloidal gold curve was paretie . 


in type. 

Four cases of meningovascular syph- 
ilis in adults, one ease of paresis, and 
one case of tabes dorsalis were seen. 
These patients had strongly positive 
blood and spinal fluid Wassermann 
tests. The cerebrospinal fluid findings 
ineluded inereased cell counts, in- 
creased protein values, and colloidal 
gold curves of the paretie type. 

The clinical pieture of syphilis of 
the central nervous system may vary 
from mental confusion and upper 
motor neuron symptoms in those pa- 
tients with cerebral disease, to lower 
motor neuron symptoms in patients 
with, principally, spinal cord involve- 
ment. Argyll Robertson pupils, a posi- 


tive Romberg sign, positive blood and 
spinal fluid findings aid in establishing 
the diagnosis. The onset of central 
nervous system syphilis is usually less 
acute than the onset of poliomyelitis. 
Acute transverse myelitis developed 
in two patients following an upper re- 
spiratory infection. Numbness, tin- 
gling, and pain in the legs or arms, 
depending upon the level of the spinal 
cord involvement, are prominent symp- 
toms. In the early stages the paraly- 
sis is flaccid and deep tendon reflexes 
are absent. Later, the picture is one 
of pyramidal tract involvement with 
spastic paralysis and increased deep 
tendon reflexes. Positive Babinski 
sign, ankle clonus, and impaired sensa- 
tion are typical findings. Bladder 
paralysis and paralytie ileus may be 
present. The cerebrospinal fluid find- 
ings may be similar to those of polio- 
myelitis. Acute transverse myelitis is 
the result of inflammatory processes, 
emboli, or thrombi of the blood vessels 
of the spinal cord.’* It may follow or 
occur during the course of an acute 
infectious process and may be asso- 
ciated with a widespread disseminating 
central nervous system disease (en- 
cephalomyelitis), or it may be limited 
to a single area of the spinal cord. 
Brain abscess was found in two pa- 
tients who had findings suggestive of 
early poliomyelitis. The symptoms are 
those of an inflammatory brain lesion 
and the course tends to be septic. 
Motor weaknesses, when present, are 
upper motor neuron in type. Evidence 
of meningeal irritation is usually ab- 
sent unless there has been a rupture 
of the abscess into the subarachnoid 
space. The sensorium is frequently 
clouded and headache may be a promi- 
nent symptom. Aphasia is sometimes 
seen. Spinal fluid pressure and spinal 
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fluid cells are usually increased in 
number. The low-grade lymphocytic 
pleoeytosis is probably due to local 
meningeal irritation.*27 The foeus of 
infection may be the ears, nose, or mas- 
toid. A metastatic spread from an in- 
fection in the lungs, heart, or bones 
may be seen. 

The diagnosis of brain abscess may 
be difficult in the absence of a recog- 
nizable foeus of infection. However, 
the disease should offer little difficulty 
in differentiating it from poliomyelitis 
because the findings indicate pyrami- 
dal tract involvement. 

Tumors of the central nervous sys- 
tem were found in seven patients ad- 
‘mitted during the study period. Two 
of the patients had metastatie brain 
lesions .from neuroblastomas. The 
presenting symptoms were those of 
central nervous system disease. The 
diagnosis of brain tumor is difficult in 
the early stages but it should not be 
confused with a lower motor neuron 
disease such as poliomyelitis. Choked 
dises are claimed to be present in about 
90 per cent of ecases.'* According to 
the experience of two of us (A. S. and 
A. T.), choked dises are frequently 
absent in patients with brain tumors, 
and their presence undoubtedly de- 
pends on the location of the lesion. 
The disease is usually slow in onset, 
except in gliomas, with progressively 
severe headache and dizziness. Two of 
our patients were ill for less than ten 
days. Paralysis is spastie in type, al- 
though it may be flaccid early, and 
frequently involves an arm and leg on 
the same side. Fever is not a promi- 
nent finding. The spinal fluid pres- 
sure is elevated and the protein level 
is inereased. Cerebral lesions may 
cause unilateral flaccid or hypotonic 
paralysis including mild weakness of 
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the lower side of the face, with wast- 
ing in the muscles usually in the hands 
and shoulders but with sensory dis- 
turbances including astereognosis, and 
vasomotor changes (parieto-motor area 
involvement).‘* One of our patients 
was thought at first to have the Guil- 
lain-Barré syndrome because of a short 
prodromal period, a progressive, sym- 
metrical, flaccid paralysis, cranial 
nerve palsies, loss of deep tendon re- 
flexes, and a spinal fluid protein of 
2,040 mg. per cent. In a few weeks the 
picture changed completely. 
Choked dises developed; the paralysis 
became spastic in type; the deep ten- 
don reflexes were hyperactive and the 
Babinski sign was positive bilaterally. 
The child had a glioma of the brain 
stem and expired before an operation 
could be done. 

Toxic and metabolic disorders of the 


central nervous system were found in 
thirteen patients admitted with the 
tentative diagnosis of poliomyelitis. 
Two cases of tetanus, with hyperirrita- 


bility, headache, muscle pain, and 
spasm as presenting symptoms, were 
seen. In the early stages, the patient 
with tetanus exhibits intermittent 
tonie spasms of muscles. Trismus is a 
prominent feature. This does not oc- 
cur in poliomyelitis. As the disease 
progresses the spasm becomes continu- 
ous. <A _ history of trauma, normal 
spinal fluid, and the presence of inter- 
mittent musele spasm rule out polio- 
myelitis. 

Lead poisoning was diagnosed in 
two eases. Irritability, headache, pa- 
pilledema, vomiting, convulsions, and 
peripheral motor paralysis were the 
symptoms which prompted the provi- 
sional diagnosis of poliomyelitis. The 
slow onset, anemia with basophilic 
stippling, and the inereased density 
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at the ends of the long bones as seen 
on the roentgenogram substantiated 
the diagnosis of lead intoxication. The 
cerebrospinal fluid is normal in this 
disease. 

ease of acute porphyria was 
Neurological symptoms may be 
prominent. Severe muscle pains, low- 
er motor neuron weakness in the ex- 
tremities, bulbar palsies, and loss of 
deep tendon reflexes present a problem 
Mental symptoms may 


One 


seen. 


in diagnosis. 
be outstanding."® 

Our patient was a 29-year-old white 
female who was disoriented and had 
hallueinations. She complained of 
musele pains and weaknesses. The 
urine was characteristically red-brown 
in eolor and contained an abnormal 
quantity of porphyrins. After dis- 
charge from the hospital the patient 
had several remissions and exacerba- 
tions. She expired suddenly as a re- 
sult of respiratory paralysis about one 
year after the the disease. 
The spinal fluid examination was with- 
in normal limits. This is the usual 
finding, although 
ease with elevated protein and cells. 


onset of 


Lyons'® 


One ease of tick paralysis was ad- 
mitted as poliomyelitis and has been 
reported Predominant 
features of the disease are progressive, 
ascending paralysis, decreased to ab- 


elsewhere."” 


sent deep tendon reflexes, loss of posi- 
tion sense in varying degrees, and nor- 
mal spinal fluid findings. There is no 
evidence of meningeal irritation. The 
dramatie relief of symptoms upon the 
removal of the dog tick, Dermacentor 
variabilis Say, or the wood tick, Der- 
macentor andersoni Stiles, establishes 
the diagnosis. 

Vascular lesions of the central nerv- 
ous system were present in twelve pa- 
tients admitted to the poliomyelitis 
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reports a- 


ward. Paralysis, in these patients, was 
flaccid at the onset, and deep tendon 
reflexes frequently could not be 
elicited. As the disease progressed, 
spasticity of muscles and hyperactive 
reflexes appeared. The Babinski sign 
was positive on admission or soon 
thereafter. The sudden development 
of unconsciousness followed by hemi- 
plegia and, usually, cranial nerve 
weakness, rules out poliomyelitis. 

Cerebral hemorrhage due to hyper- 
tensive cardiovascular disease, throm- 
bosis due to arteriosclerotiec vascular 
disease, and cerebral embolism second- 
ary to bacterial endocarditis comprised 
seven of the twelve vascular lesions. 
Two patients had signs of meningeal 
irritation which frequently oceurs in 
rupture of a congenital aneurysm. 
The history of abrupt onset with head- 
ache followed by nuchal rigidity, usu- 
ally without muscle weaknesses, should 
suggest the diagnosis of a ruptured 
aneurysm. The spinal fluid may be 
bloody, if the hemorrhage is into the 
subarachnoid space. 

Encephalopathy was seen in a 12- 
year-old Negro male with sickle-cell 
anemia. He had had six erises pre- 
viously, with back and leg pain. On 
admission to the Philadelphia Hospital 
for Contagious Diseases he complained 
of a stiff neck and back pain. The 
Kernig sign was positive and the deep 
tendon reflexes were absent. There 
was no motor or sensory impairment. 
There was marked sickling of the 
peripheral red blood cells and the 
cerebrospinal fluid was within normal 
limits. Therapy consisted of several 
whole blood transfusions. He recov- 
ered in twelve days and remained well 
until eighteen months later when there 
was a recurrence of the above elinical 
picture. Since then there were numer- 
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ous hospitalizations for the treatment 
of anemia. Gordon and Gardner re- 
ported a ease of sickle-cell encephal- 
opathy in a white male thought to be 
poliomyelitis because of back and leg 
pain, inability to void, and the loss of 
deep tendon reflexes."* These symp- 
toms are not uncommon with central 
nervous system involvement of the dis- 
ease. Vessels of the cortex and menin- 
ges are occluded by sickle red cells and 
the resultant clinical syndrome may be 
confused with poliomyelitis. Except 
for inereased pressure the cerebro- 
spinal fluid is normal. 


TABLE II. PERIPHERAL NERVE DISEASES 


NUMBER 
OF 


CLASSIFICATION CASES 


I. Trauma Neuritis 
(a) Erb’s palsy 
(b) Peroneal palsy 
(ce) Seiatic nerve palsy 


II. Postinfectious Neuritis 
(a) Peroneal neuritis 
(b) Brachial plexus neuritis 


TH, Nutritional Neuritis 
(a) Aleoholie polyneuritis 2 


Total 8 cases 

2. Peripheral Nerve Diseases (Table 
IIl).—Peripheral nerve diseases consti- 
tuted eight of the total number of 
eases in the study. Involvement of a 
peripheral nerve, whether following 
injury or infection, results in paresis 
without signs of meningeal irritation. 
Pain along the distribution of the 
nerve may be a prominent symptom. 
Tendon reflexes are decreased or ab- 
sent and some sensory changes occur 
in most eases. The diagnosis of alco- 
holic polyneuritis seldom presents dif- 
ficulties. This diagnosis is based on 
the history of alcoholism, severe pain 
in musele groups or along nerve 
trunks, weakness of extremities with 
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foot drop or wrist drop, and sensory 
changes. The spinal fluid is normal. 

In small infants paralytie poliomye- 
litis may occur without meningeal 
signs. The disease may be confused 
with peripheral neuritis unless a lum- 
bar puncture is done. The spinal fluid 
is normal in peripheral neuritis. 


PSYCHOGENIC DISORDERS 


"NUMBER 


TABLE IIT. 


CLASSIFICATION 


«Grand Total eases 


3. Psychogenic Disorders (Table 
II1).—Thirteen of our patients were 


‘found to have a psychosomatic basis 


for the symptoms leading to a tenta- 
tive diagnosis of poliomyelitis. Twelve 
eases, all female, presented paralysis 
associated with anxiety and hyperes- 
thesia. Some of the patients had bi- 
zarre sensory disturbances. One pa- 
tient developed bilateral earpal-pedal 
spasm after being told that she might 
have poliomyelitis. The differentiation 
between hysteria and poliomyelitis is 
not always simple. Weakness of 
muscle groups may be a_ persistent 
complaint; however, the physical find- 
ings are not always consistent. Re- 
flexes are normal to hyperactive. That 
the sensory impairment is not organic 
often can be suspected by the bizarre 
distribution of these changes. Signs 
of meningeal irritation are usually ab- 
sent or may be equivocal if the pa- 
tient’s cooperation is poor. The spinal 
fluid is normal. A eareful history will 
bring to light a definite emotional 
background to the illness. Most of our 
patients improved immediately when 
they learned the reason for their symp- 


CASES 
I. Hysteria (conversion type) 12 
Cephalalgia (psychogenic etiology) 1 
4 
2 
1 
1 
1 
1 
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toms, but psychiatric treatment may 
be necessary in some patients. 

4. Respiratory Infections (Table 
IV ).—Complaints referable to the re- 
spiratory system are common in the 
early stages of poliomyelitis. Conse- 
quently, in the poliomyelitis season, it 
is wise to observe any patient with re- 
spiratory system symptoms for one 
week, until the danger of possible cen- 
tral nervous involvement is past. Chil- 
dren exhibiting cervical adenitis fre- 
quently react as if they have nuchal 
rigidity. Thirty of our eases had bae- 
terial infections of the nose and throat. 


TABLE IV. ResSPIRATORY INFECTIONS 


NUMBER 
OF 
CLASSIFICATION CASES 
Upper respiratory infection— 
common cold thought to be 
viral in origin 59 
. Acute tonsillitis, pharyngitis, 
rhinitis, bacterial infections 


30 


. Pneumonia 
(a) Lobar pneumonia, 4 cases 
with meningismus 
(b) Bronchopneumonia 
’, Acute otitis media, 1 case with 
meningismus 
Aeute tracheobronchitis 
VI. Acute 
labyrinthitis 


sinusitis with toxic 
VIL. 
VIIL. 
IX. Aeute bronchial asthma 1 
Grand Total 114 eases 


1 
Retropharyngeal abscess 1 
1 


Acute obstructive laryngitis 


Many of them complained of neck pain 
which was caused by tender, enlarged 
cervical lvmph nodes. Thirteen pa- 
tients with pneumonia were admitted 
with the diagnosis of poliomyelitis. 
Four of the eight patients with lobar 
pneumonia had meningismus. The dif- 
ferential diagnosis between respiratory 
infections and poliomyelitis is not dif- 
ficult but requires a careful examina- 
tion of the ears, nose, throat, and 
chest. Actual inflammation of the mu- 
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cous membranes is not common in 
poliomyelitis even when sore throat is 
the chief complaint. For this reason, 
sore throat in poliomyelitis is consid- 
ered by some authors to be neuritic in 
origin."® A spinal fluid examination 
should be done if meningeal irritation 
is present or is suspected. 

Bulbar poliomyelitis was thought to 
be present in seven of our patients be- 
cause of the finding of respiratory dif- 
fieulty. These diseases inelude retro- 
pharyngeal abscess, obstructive laryn- 
gitis, acute tracheobronchitis, and 
bronchial asthma. <A careful history 
and physical examination should make 
these diagnoses obvious. 

An upper respiratory infection or 
“common cold” was the only finding in 
fifty-nine cases. These patients may 
have had abortive poliomyelitis but 
without a diagnostic laboratory test or 
evidence of central nervous system dis- 
ease, it was not possible to make an 
unequivocal diagnosis of poliomyelitis. 

5. Musculoskeletal Diseases (Table 
V).—Seventy-seven patients were ad- 
mitted with diseases of the musculo- 
skeletal system. Muscle spasm as a 
result of trauma to bone, muscle, joint 
disease frequently caused symptoms 
suggesting poliomyelitis. Joint pain is 
often responsible for the unwillingness 
of the patient to move an extremity. 
The disineclination or refusal to stand 
or walk because of local pain, espe- 
cially in children, was frequently in- 
terpreted as evidence of muscle weak- 
ness. Twenty-seven patients with 
acute rheumatic fever were admitted 
as poliomyelitis in the period covered 
by this survey. All of the patients had 
arthritis as the most prominent symp- 
tom. Spinal fluid and physical exami- 
nation failed to reveal any disease of 
the central nervous system. Oceasion- 


8 
5 
4 
4 
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ally, when the hip was involved, muscle 
spasm about the joint resembled the 
hamstring tightness usually seen in 
poliomyelitis. A positive Patrick sign 
aided in localizing the disease to the 
hip. Serial erythrocyte sedimentation 
rates and electrocardiograms were 
valuable in substantiating the diagno- 
sis of rheumatie fever. 


TABLE 


DISEASES 
I. Bone and Joint Diseases 
(a) Infections 
1, Arthritis 


ACUTE 
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ties the patient was thought to have 
poliomyelitis. The roentgenogram find- 
ings of typical periostitis, a positive 
blood Wassermann, and normal cere- 
brospinal fluid established the diag- 
nosis. 

Scurvy was present in one infant 
who had irritability, pseudoparalysis, 
frog-leg attitude, and pain on motion 


MUSCULOSKELETAL DISEASES 


NUMBER OF 
CASES 


Acute rheumatic fever with joint in- 


volvement 


Acute arthritis—cause not determined 


Rheumatoid arthritis 
Toxic arthritis 
. Osteoarthritis 
Staphylococcal osteoarthritis 
Tuberculous osteoarthritis 
3. Osteomyelitis 
4. Acute epiphysitis 
5. Osteitis and periostitis (syphilitic) 
(b) Arthralgia (cause undetermined ) 
(ec) Trauma 
Trauma of hip or back 
Slipped right femoral epiphysis 
Fractured left femur 
(d) Congenital defects 
Spina bifida occulta 
Congenital deformity lumbar spine 
low back pain) 
(e) Metabolic disorders (scurvy) 
II. Muscle Involvement 
(a) Trauma 
(b) Myositis 
Nonsuppurative myositis 
(myositis of neck in 4 pts.) 
Suppurative myotenosynovitis 
Parasitic infestation (trichinosis) 
Metabolie and degenerative diseases 


(with 


Pseudohypertrophie muscular dystrophy 


Periodic familial paralysis 


Osteomyelitis, osteoarthritis, acute 
epiphysitis, or periostitis was seen in 
nine patients. Localized pain, fever, 
and toxicity were common symptoms. 
Roentgenograms in the early stages do 
not show evidence of disease. Severe 
pain in the arms and legs was noted in 
one case of congenital syphilis. Be- 
cause of the paralysis of the extremi- 


Grand Total eases 
of the legs. Roentgenograms showed 
the typieal lesions of seurvy. 

Trichinosis was found in one pa- 
tient. Muscle pain, muscle spasm, 
fever, and malaise were the chief com- 
plaints. Eosinophilia, a history of raw 
pork ingestion, and encysted trichina 
in muscle, as demonstrated by muscle 
biopsy, led to the diagnosis. 


42 
33 
27 
3 
2 
1 
3 
2 
1 
3 
2 
1 
7 
5 
1 
1 
9 
1 
1 
9 
7 
1 
1 
2 
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One case of pseudohypertrophic 
muscular dystrophy was seen. The 
musele weakness and atrophy in this 
disease are slowly progressive; fever 
and symptoms referable to the central 
nervous system are absent. The dis- 
ease is usually hereditofamilial. 

Periodic familial paralysis accounted 
for the admission of one patient as 
poliomyelitis. This patient, a 12-year- 
old male, awoke one day with quadri- 
plegia. Examination revealed a flaccid 
quadriplegia, absent tendon reflexes, 
and a normal temperature. There were 
no signs of meningeal irritation and 
the spinal fluid was normal. He re- 
covered completely within four days. 
These findings, and a history of similar 
episodes in another member of his fam- 
ily, suggested the diagnosis of periodic 
familial paralysis. 


TABLE VI. GASTROINTESTINAL DISEASES 


NUMBER 


OF 
DISEASES CASES 
I. Gastroenteritis (vomiting and 
abdominal pain). 2 cases with 
meningismus 
II. Diarrhea 7 
(a) Etiology unknown 5 
(b) Typhoid fever 1 
(ce) Shigella dysentery 1 
Grand Total 17 cases 
6. Gastrointestinal Diseases (Table 


VI).—Gastrointestinal symptoms may 
be present in the prodromal stages of 
poliomyelitis. However, we have not 
found either diarrhea or constipation 
to be too frequent a complaint in our 
poliomyelitis patients. 

Seventeen patients with negative 
physical findings and normal cerebro- 
spinal fluid were thought to have polio- 
myelitis because of diarrhea or vomit- 
ing. Two children in the group were 
brothers of a patient who was in the 
hospital with poliomyelitis. They had 


normal spinal fluid and no abnormal! 
neurological finding. It is probable 
that they had the abortive form of the 
disease. 

7. Genitourinary Diseases (Table 
VII).—Diseases of the genitourinary 
system were found in eighteen patients 
admitted to the poliomyelitis ward. 
The most common complaint was back 
pain. Infants with acute infections of 
the urinary tract frequently were 
noted to have only fever and irritabil- 
ity. It was not difficult to differenti- 
ate these diseases from poliomyelitis. 
The back pain invariably was found 
to be in the costovertebral angle. <A 
suggestive urinalysis in the absence of 
disease of the central nervous system 
led to the correct diagnosis. 


TABLE VII. GENITOURINARY DISEASES 


"NUMBER 


OF 
DISEASES CASES 
1. Infections 
(a) Pyelonephritis 8 
(b) Cystitis 1 
(ce) Perinephrie abscess 1 
(d) Reetovaginal fistula 
(with infection) 1 
If. Toxie Disorders 3 
(a) Aeute glomerulonephritis 2 
(b) Chronie glomerulone- 
phritis 1 
III. Functional Disorders 3 
(a) Dysmenorrhea 2 
(b) Menorrhagia 1 
IV. Tumors 1 
(a) Wilms’ tumor 1 
Grand Total 18 eases 


One 3-year-old child had a Wilms’ 
tumor. His complaints of fever, back 
pain, and irritability were due to a 
tumor mass in the left upper quadrant 
of the abdomen. 

8. Diseases of the Skin and Allied 
Structures (Table VIII).—Frequently, 
small children and infants are ad- 
mitted during poliomyelitis season 
with only a slight fever and irritabil- 
ity. Four patients with these com- 


| 
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TABLE VIII. DISEASES OF THE SKIN AND 
ALLIED STRUCTURES 


NUMBER 
OF 
DISEASES CASES 
I. Rashes (with fever and irrita- 
bility) 4 
(a) Miliaria 2 
(b) Allergic dermatitis 1 
Exanthema subitum 1 
Il. Infections 6 
(a) Infected insect bites 2 
(b) Impetigo contagiosum 
(with pseudoparalysis) 1 
(¢) Furunculosis of left pop- 
liteal area 
(d) Cellulitis of left knee 1 
(e) Cellulitis of back 1 
Grand Total 10 eases 


plaints were diagnosed variously as 
having miliaria, allergic dermatitis, 
and exranthema subitum. 

Infections of the subcutaneous tis- 
sues of the extremities produced pain 
and pseudoparalysis in five small chil- 
dren. One patient had nuchal rigidity 
and spasm of the muscles of the back 
which suggested meningeal irritation. 
Ilis symptoms resulted from an exten- 
sive cellulitis of the right side of the 
back. 


TaBLe IX. AcuTE FEBRILE ILLNESSES 


NUMBER 
OF 

DISEASES CASES 
I. Malaria 2 
II. Infectious hepatitis 1 
III. Fever of unknown origin 1 


IV. Infectious mononucleosis (joint 
__ pain and meningismus) 
Grand _ Total 


5 eases 


9. Acute Febrile Illnesses (Table 
1X).—Five cases could not be classi- 
fied under any of the foregoing groups. 
The symptoms in these patients were 
generalized and involved a number of 
systems of the body. The diseases in- 
clude malaria, infectious hepatitis, 
fever of unknown origin, and infec- 
tious mononucleosis. None of the pa- 
tients presented findings suggesting 
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central nervous system involvement as 
expected in poliomyelitis. However, 
an acute febrile episode during the 
poliomyelitis season is sufficient reason 
for entertaining the diagnosis. 


COMMENT 


There is a relatively high incidence 
of revised diagnoses in patients who 
were suspected of having poliomyelitis. 
Our rate of revised diagnoses was 28.9 
per cent which compares favorably 
with what was reported by others?” 
but is much lower than the 49.8 per 
cent reported by Gordon.** Twenty- 
eight per cent of the revised diagnoses 
had a disease of the central nervous 
system, other than poliomyelitis, indi- 
eating that the suspicion of poliomye- 
litis was amply justified. It is grati- 
fying to see that 28 per cent of the 
revised diagnoses had acute respira- 
tory infections, reflecting a high de- 
gree of suspicion by the referring 
physicians during the poliomyelitis 
season. There was a_ surprisingly 
large number of patients (twenty- 
seven) with acute rheumatie fever, a 
fairly common disease of childhood. 


The facility with which an accurate 
diagnosis of poliomyelitis is made 
varies with the stage of the disease. 
At best, the diagnosis is made by ex- 
clusion but in the advanced stages 
when there is central nervous system 
involvement and flaccid paralysis the 
diagnosis of poliomyelitis may be read- 
ily presumed. Difficulties in differen- 
tial diagnosis are frequently the result 
of hasty, inadequate examination and 
the improper evaluation of the signs 
and symptoms. All studies available 
should be employed to determine the 
cause of the patient’s complaints. In 
the absence of disease of the central 
nervous system, spinal fluid pleoeyto- 
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sis, and lower motor neuron paralysis, 
poliomyelitis is unlikely. The spinal 
fluid should be examined in every pa- 
tient who demonstrates acute disease 
of the central nervous system. Rou- 
tine blood virus studies should be per- 
formed in every patient with a spinal 
fluid pleocytosis who does not have 
flaccid paralysis. 


SUMMARY 


In the ten years from 1940 through 
1949, 1,420 cases were admitted to the 
Philadelphia Hospital for Contagious 
Diseases with the diagnosis of acute 
anterior poliomyelitis. In 409 of these 
patients (28.9 per cent) this diagnosis 
was not substantiated. <A follow-up 
study of the patients who did not have 
poliomyelitis was condueted. 

Seventeen of the 409 cases were un- 
diagnosed, but three of these patients 
were later diagnosed as poliomyelitis 
by other physicians. Posthospitaliza- 
tion histories did not reveal any illness 
in the other fourteen patients. No dis- 
ease was found in seventeen other pa- 
tients. These children also remained 
well after discharge. 

A elassification of the diseases ac- 
cording to the poliomyelitis-like symp- 
toms is presented. The differential 
diagnosis is discussed briefly. 

We wish to acknowledge the assistance of 
Seymour Ledis, M.D., in the study. 
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AUREOMYCIN IN THE TREATMENT OF BETA HEMOLYTIC 
STREPTOCOCCAL INFECTIONS 


B. B. Breese, M.D. 
Rocuester, N. Y. 


LTHOUGH aureomyein has been 

found to be effective in vitro 
against beta hemolytic streptococeal 
infections" * its value in illness caused 
by this organism has received slight 
attention. This communication re- 
ports the results obtained with aureo- 
mycin in the home treatment of the 
beta hemolytic streptococcal infee- 
tions seen in pediatric practice. 


MATERIAL AND METHODS 


During the period from November, 
1949, through June, 1950, fifty chil- 
dren were treated at home for bae- 
teriologically proved beta hemolytic 
streptococeal infections with varying 
dosage schedules of aureomycin. In 
the series were twenty boys and thirty 
girls distributed in age as follows: 


Under 2 years 1 
2 through 5 years 12 
6 through 10 years 31 
11 through 15 years 6 
50 
Sixty-four separate streptococcal 


infections occurred in this group dur- 
ing the period observed. There were 
fifty-one attacks of streptococcal sore 
throat without rash, three attacks 
with rash (searlet fever), two of cer- 
vieal adenitis, three of otitis media, 
one of vaginitis, and four asympto- 

From the Department of Pediatrics, Uni- 
versity of Rochester School of Medicine and 
Dentistry and the Rheumatic Fever Labora- 
tory. The Rheumatic Fever Laboratory is 
supported by the Junior League of Rochester, 
nc. 


in this study was 
the courtesy of Lederle 


The aureomycin used 
supplied 
Laboratories, 


through 
Inc. 


matie earriers. Fifty-eight of these 
infections were treated with aureo- 
mycin. 

These children were seen initially 
either in their homes or in my office. 


Throat swabs ‘were obtained. These 
swabs were placed rubber-stop- 
pered tubes containing sufficient 


Douglas broth to keep them moist un- 
til they could be transferred to blood 
agar plates. These plates were incu- 
bated overnight and sent to the Rheu- 
matie Fever Laboratory for bacteri- 
ologie diagnosis and isolation of any 
beta hemolytic streptococci. Seven- 
teen of the isolated strains were 
grouped and typed by the capillary 
tube precipitin method of Swift, Wil- 
son; and Laneefield.*. These strains 
were tested against sera—1, 6, 12, 13, 
14, 15, 17, 18, 19, 22, 23, 24, 28, 29, 30, 
31, 33, 36, 38, 39, 40, 42, 46, 47. Two 
sera, 3 and 5, which had previously 
been found commonly in this area, 
were not available. 

Repeated cultures were taken (to- 
tal 212). The throats of six patients 
were cultured twice, sixteen three 
times, ten four times, and eighteen 
five or more times. Patients were ob- 
served for varying periods of time. 
If a patient’s illness recurred and he 
was treated by some other method, 
the follow-up period was considered 
terminated at the time the new treat- 
ment was begun. A generally suc- 
cessful attempt was made to see all 
patients at least until cultures were 
negative, and until they were asymp- 
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tomatic and had normal sedimenta- 
tion rates. They were warned, how- 
ever, to report any symptoms which 
occurred after discharge from ob- 
servation. Since they were private 
patients, subsequent illnesses would 
have been reported to us. The length 
of observation for the immediate ill- 
ness after completion of treatment 


was: 

None 3 
1-7 days 10 
8-14 days 6 
15-21 days 6 
22-28 days 5 
More than 28 days 20 

50 


In addition to clinical examination 
and culture for bacteria, repeated 
blood samples were obtained from the 
majority of children for sedimenta- 
tion rates, assay of antistreptolysin 
and antihyaluronidase. 

Sedimentation Rates—The micro- 
method of Landau‘ was used. One or 
more tests were done during or after 
forty-eight infections. In general, 
patients whose tests became normal 
early were not observed as long as 
those whose tests seemed to be per- 
sistently abnormal. (By this method 
a fall of 15 mm. per hour is consid- 
ered the upper limit of normal.) 

Antistreptolysin ‘‘O’’ Titer—The 
method of Rantz and Randall® for 
titrating antistreptolysin was used. 
For producing and _ standardizing 
streptolysin Massell’s revision of the 
methods of Todd® and of Hodge and 
Swift’ was utilized. An inerease of 
titer of two or more tubes was con- 
significant. Thirty-one pa- 
least two determina- 
In all but three 


sidered 
tients had at 
tions of ASO titer. 


of these patients the initia] blood was 
obtained within a week of onset. The 
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second blood sample was obtained at 
least ten days after the first in all but 
one patient, and in nineteen, at least 
three weeks after the initia] sample. 

Antihyaluronidase Titer —The mu- 
cin clot method was used. We fol- 
lowed the procedure of Jablon* 
slightly modified by Jaecox.® By this 
method, a rise of at least 40 units was 
considered significant. Seventy-nine 
titers were obtained on twenty-seven 
patients all of whom had more than 
one determination. In these twenty- 
seven patients the original blood was 
obtained within one week of onset in 
twenty-two, in one each on the eighth, 
ninth, and fourteenth days, and in 
two the time of onset was unknown. 
The last blood sample was obtained in 
one, one week after onset; in one, 
between one and two weeks; in four 
between two and three weeks; in 
three between three and four weeks; 
and in eighteen, four weeks or longer 
after onset. 

Aureomycin Dosage.—The _ initial 
dose given was 5 mg. per kilogram of 
body weight in twenty-four hours and 
ealeulated to the nearest 50 mg. In 
ten patients the initial dose was used 
for four days (in one ease five days) ; 
in the remaining cases for two days. 
The dose was then reduced to half 
this level and continued for a total 
period of from four to twelve days. 
Medication was given orally during 
the waking periods in capsules or 
mixed with chocolate powder. 


RESULTS 


Clinical and Bacteriologic.—The im- 
mediate clinical response in all cases 
was gratifying. Fever and other 
symptoms as well as clinical signs 
usually disappeared within twenty- 
four hours, and, with the exception of 
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TABLE I. RELATION OF DURATION OF TREAT- 
MENT TO RECURRENCE 


NOT ILL 
POSITIVE 
CULTURE 


0 
3 


NUMBER 
ILL- 
NESSES 


ILL AND 
POSITIVE 
CULTURE 


DURATION 
TREATMENT 
DAYS 
12 
10 

9 

8 

7 
6 or under 
Unknown* 


be 


*Probably ten days. 


suppurative lesions such as otitis me- 
dia which took somewhat longer, al- 
ways within forty-eight hours. The 
symptoms and signs remained normal 
in all cases and no complications oc- 
curred during the period of therapy. 
All eultures taken forty-eight hours 
or more after beginning treatment 
and while aureomycin was being giv- 
en were negative for beta hemolytic 
streptococci (sixty-three negative cul- 
tures, 0 positive). 
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However, in fifty-eight attacks of 
streptococeal disease treated with au- 
reomycin there were twelve clinical 
recurrences of the disease with posi- 
tive cultures and seven recurrences of 
positive cultures without clinical 
symptoms after treatment was 
stopped. The relation of these to 
duration of treatment is given in 
Table I and the details of the indi- 
vidual eases in Table II. 

Aside from the recurrences listed 
one mild attack of otitis media, one 
mild attack of cervical adenitis, and 
one episode of fever lasting one day, 
all with negative cultures for hemo- 
lytic streptococci, occurred in_ the 
group. No late complications such as 
nephritis or rheumatie fever were ob- 
served. 

Group and Type of Streptococci 
Found.—Of the seventeen strains 
tested all were Group A. Of these, 


TABLE II. RECURRENCES OF STREPTOCOCCAL INFECTION TREATED WITH AUREOMYCIN 


| 


DURATION 
TREAT- 
MENT 
DAYS 


| 
| 
| 


| 
| 
ORIGINAL 
DIAG- 
NOSIS* 


RENCE* 


| DAY OF | 
| RECUR- 
| RENCE 
| AFTER 
TREAT- 


MENT | REMARKS 


| 
CULTURE | 


S.T. 
8.T. 
8.T. 
S.T. 


C. 
S.T. 
C. 


an 


5 S.T. 
OM. 


O.M. 


Milder than first 
plus Milder than first 

plus All in same family 
plus Mother also had sore 
plus throat 

plus 
plus 
plus 
plus 
plus 
plus 
plus 
plus 
plus 
plus 
plus 


plus 


{ Same family 
(Both Al 


Mild 
Milder than first 


Mildly ill 


Cult. neg. 20 days 
later 5 

plus 

plus? 


bo 


Plate broken before 
isolation, may have 
been negative 

plus 15 


*S.T. = Strep. throat. S.F. = Scarlet fever. 


O.M. = Otitis media. C. = Carrier. 


— 
12 
29 I 
3 1 
5 2 
3 0 
4 1 . 
2 0 
TYPE 
| RECUR- 
J.C. 5 
D.D. 12 
E. D. 12 
P.D. 12 
J.F. 10 
AG 1 6 
W.G. 1 10 
R. G. 10 
W. H. 8 Cc. 
C. H. 6 S.T. 
B. J. 10 S.T. 
B.L. 12 S.T. 
D. R. 8 Cc. 
4 S.T. 
JW. 10 C. 
W. 10 S.T. 
LL. W. 10 C. 
{ 
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eight were type 1, three type 6, and 
in six no type could be determined. 
From previous local experience it is 
probable that some of the six non- 
typable strains might have been found 
to be type 3 or 5 had these sera been 
available for testing. In one child 
type 6 was isolated first, and in a 
subsequent attack three months later, 
type 1. In a second child type 1 was 
isolated twice, with one negative cul- 
ture between the two isolations. His 
recurrence occurred after six days of 
aureomycin treatment. In both cases 
second treatment with aureomycin 
was effective. The response to treat- 
ment did not seem to bear any rela- 
tion to type. 

indicated 


Sedimentation Rate.—As 


in Table III the majority of patients 
tested had elevated sedimentation (59 
per cent) rates in the first week after 
beginning treatment, although a num- 


ber of these tests were taken after 
the patient was afebrile and symp- 
tomatic. Even in the fourth week 
and beyond, six out of twenty-six pa- 
tients tested had high rates. In one 
of these cases otitis media and a re- 
current streptococcal sore throat de- 
veloped two days later, in two others 
a nonstreptococeal respiratory infee- 
tion was present. However, in the 
remaining three no infection was 
found. 

It would seem therefore that aureo- 
mycin was not uniformly successful 
in bringing the sedimentation rate to 
normal early after streptococeal in- 
fections. The relatively high propor- 
tion of elevated rates in the second 
week and beyond was probably more 
apparent than real since those with 
normal tests were frequently not fol- 
lowed as long as those with abnor- 
mal values. However, the presence 
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of a normal sedimentation rate did 
not necessarily rule out further 
trouble, since in two cases recurrences 
of streptococcal infections followed in 
patients who had had normal sedi- 
mentation rates. 


TABLE III. SEDIMENTATION RATES AFTER 
AUREOMYCIN TREATMENT 
NUMBER | NUMBER RATE 
PATIENTS |RATE OVER) OVER 
15 


| TESTED | 
In Ist week 
In 2nd week 
In 3rd week 
Beyond 3rd 


week 


Antistreptolysin Titer.—The anti- 
streptolysin titer showed no rise in 
fifteen patients, three patients showed 
a rise in their titer of one tube, five 
of two tubes, and in eight a rise of 
three or more tubes. Thus thirteen 
or 42 per cent of the patients treated 
with aureomycin showed significant 
antibody response as measured by an- 
tistreptolysin ‘‘O.’’ 

Antihyaluronidase Titer—In_ one 
patient the antihyaluronidase titer 
_rose to 60 units; in three to 40 units, 
in two to 20 units, and in one to 10 
units. In the remaining twenty no 
rise was observed. Since a significant 
rise should be at least to 40 units, only 
four or 15 per cent showed significant 
antibody response as measured by an- 
tihyaluronidase titer. 

Drug Toxicity —No toxic reactions 
of consequence were seen. On the 
small dose given occasional nausea 
and vomiting occurred but were min- 
imal. Loose stools and anorexia dur- 
ing treatment were common, but 
never of major importance. A few 
patients were not included in the 
series because the parents were un- 
able to give the medication to their 
refractory children. 


16 59 
4 31 
4 27 
6 23 
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DISCUSSION 


Finland and co-workers" *° in vitro 
studies have demonstrated that aureo- 
myein is effective in inhibiting the 
growth of beta hemolytic streptococci 
at levels which can be obtained in 
man (0.4 to 16.0 wg per milliliter) 
and that the Lancefield type bears lit- 
tle relation to sensitivity and that re- 
sistance to this antibiotic seldom de- 
velops. 

However, their in vitro studies’ 
have also shown that penicillin is 
some eighty times more effective than 
aureomycin in inhibiting growth of 
beta hemolytic streptococci. This fact 
plus the excellent clinical response of 
beta hemolytie streptococeal infee- 
tions to penicillin have made this anti- 
biotic the drug of choice in treating 
this group of diseases. Consequently 
reports on the elinical use of aureo- 
myein in treatment of streptococcal 
infections have been limited. Satis- 
factory responses, however, have been 
reported in eases of tonsillitis,"’ ery- 
sipelas,'* sinusitis,’* peritonitis,’* 
and streptococcal pneumonia.”® Stud- 
ies from the Streptococcal Disease 
Laboratory of the Army Air Force at 
Fort Warren, Wyoming,'’ showed 
that aureomycin seemed slightly more 
effective in reducing the symptoms of 
streptococeal disease than penicillin 

but were ineffectual in eliminating the 
streptococci from the throat. How- 
ever, even though penicillin is the 
drug of choice, a sufficient number of 
patients are sensitive to penicillin to 
make it advisable to assay the value 
of other antibiotics. 

Our studies indicated that with 
relatively small doses of aureomycin 
streptococeal infections were rapidly 
improved clinically, and that hemo- 

lytie streptococci, within a short pe- 
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riod of time, were no longer cultured 
from the throat. However, when the 
aureomycin was discontinued in some 
patients, both bacteriologie and elin- 
ieal recurrence (or reinfection) oc- 
curred, usually within a week of dis- 
continuing medication. In general, 
such clinical recurrences were milder 
than the original attack and occurred 
in about 20 per cent of cases. Known 
bacteriologie recurrences without 
symptoms were noted in approxi- 
mately 10 per cent—an over-all recur- 
rence rate of about 30 per cent. More 
complete studies would probably show 
even higher rates. In all cases where 
aureomycin was used a second time 
clinical response was as good as in the 
primary attack. A treatment period 
of at least a week seems essential, 
but does not guarantee prevention of 
reinfection or recurrence. 

Significant antibody response as 
measured by antistreptolysin titer 
and antihyaluronidase titer occurred 
in 42 per cent and 15 per cent, re- 
spectively, of patients treated with 
aureomycin. As compared with these 
antibody responses found by others 
after streptococeal infections,’® the 
proportion of patients who developed 
increased antibody titer in our series 
is low. However, they occurred with 
sufficient frequency to prove that au- 
reomyein would not prevent such re- 
sponse in some patients. 

Although persistently elevated sed- 
imentation rates were not the rule 
after the use of aureomycin, they did 
occur in about 25 per cent of patients. 

Pyogenie complications were un- 
common, and no known eases of either 
rheumatie fever or nephritis occurred. 

Toxicity was minimal from aureo- 
mycin and no evidence of sensitivity 
was encountered. Whether larger 
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doses of aureomycin would be more 
effective in preventing recurrences or 
would prove to be bactericidal to the 
streptococeus could not be determined 
from this study. 


SUMMARY 

Aureomyein in relatively small 
doses was an effective medication 
against beta hemolytic streptococcal 
infections. Its immediate clinical ef- 
feet was excellent, but bacteriologic 
and clinical recurrences appeared in 
a moderate number of cases, even 
when the patients were treated for as 
long as twelve days. Antibody re- 
sponse as measured by antistreptoly- 
sin and antihyaluronidase titer ap- 
peared in a minority of patients treat- 
ed by this antibiotic. In a few pa- 
tients persistently high sedimentation 
rates followed its use. Early py- 
ogenie complications were uncommon 
and late eomplieaions such as rheu- 
matie fever or nephritis were not ob- 
served. 

Dr. Ralph Jaecox’s laboratory measured 
some of the antihyaluronidase titers. 


Thanks are due Mrs. Hadden Gray and 
Dr. Grove Wiley for technical assistance. 
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STABILITY OF ASCORBIC ACID IN MILK AT DIFFERENT 
STAGES OF PROCESSING 


ArtuHurR D. Hoimes, Px.D. 
AmueErsT, Mass. 


ILK from various species of ani- 

mals has been continuously in- 
eluded in the human diet since early 
antiquity. Apparently, empirical ob- 
servations convinced early man that 
milk was a satisfactory food. With 
the passage of time, more and more 
information has been collected regard- 
ing the composition and _ nutritive 
value of milk until it is now generally 
agreed that milk is one of the most 
complete foods included in the pres- 
ent human dietary. Unfortunately, 
milk, which is a satisfactory source of 
so many dietary essentials, contains 
an inadequate amount of reduced 
aseorbie (vitamin C) when it 
reaches the ultimate consumer. 
Studies of the composition of freshly 
drawn milk have repeatedly indicated 
that milk as it leaves the cow con- 
tains a considerable amount of ascorbic 
acid. In faet, Sharp, Guthrie, and 
Hand' reported that the milk pro- 
duced annually in this country, as it 
is drawn from the cows, contains as 
much ascorbic acid as is present in the 
entire citrus crop of the United States. 
However, the larger portion of the 
ascorbie acid originally present in milk 
never reaches the ultimate consumer. 
It is lost during the processing, distri- 
bution, and storage of milk. For in- 
stanee, Sharp, Guthrie, and Hand' 
found 22.2 mg. of ascorbie acid per 
liter in freshly drawn milk and an 
average of 2.9 mg. per liter in 1,502 
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samples of commercial, bottled, pas- 
teurized milk collected from various 
areas in New York State, indicating 
that nearly 90 per cent of the ascorbic 
acid was lost before the milk was in- 
gested by the ultimate consumer. Nu- 
merous investigations have been con- 
ducted to accumulate information re- 
garding the conditions that cause this 
enormous loss of a vitamin essential 
for normal human nutrition. <A recent 
study? in this laboratory has shown 
that samples of milk taken at different 
stages of processing contained widely 
different amounts of ascorbie acid. 
The study reported here was under- 
taken to determine the stability of 
ascorbic acid in milk at different stages 
of processing. 


EXPERIMENTAL 


The milk used in this study was 
mixed herd milk produced by the Uni- 
versity purebred Ayrshire, Guernsey, 
Holstein, Jersey, and Shorthorn cows. 
It was a mixture of evening and morn- 
ing milk pasteurized in the morning 
by the holding method at 143° F. for 
thirty minutes. The equipment was 
similar in construction and capacity to 
that used by commercial dairies. The 
milk was pasteurized in a covered, 850- 
quart stainless steel vat equipped with 
stainless steel paddles for agitating the 
milk. Shortly after pasteurization was 
started the small head space above the 
milk beeame filled with vapor from the 
heating of the milk, and atmospheric 
oxygen was eliminated from the pas- 
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teurizer. When pasteurization was com- 
pleted, the milk was passed through 
nickel alloy metal pipes to a_ brass 
pump and over a covered tinned- 
copper surface cooler to the bottle 
filler, which held the milk in a stain- 
less steel bowl. At the middle of the 
experimental period the brass pump 
was replaced with a stainless steel 
pump. 

Milk was collected at approximately 
two-week intervals throughout the 
school year. At each of the twenty- 
two test periods four samples were col- 
lected: one sample from the pasteuriz- 
ing vat represented the thoroughly 
mixed cold milk before pasteurization 
was started; a second sample came 
from the vat as soon as pasteurization 
had been completed; the third sample 
was taken from the first milk that 
came through the bottling equipment; 
and the fourth sample was from the 
last milk to pass through the cooling 
and bottling equipment. All samples 
were cooled at once at 40° F., then 
taken to the laboratory and assayed 
To test 


immediately for asecorbie acid. 
the stability of the ascorbie acid the 
samples were subsequently assayed at 


four twenty-four-hour periods. Dur- 
ing the ninety-six-hour observation 
period the samples were stored in 
darkness at 10° C. in an electric house- 
hold-type refrigerator. The ascorbic 
acid assays were made by the Sharp* 
rapid method as modified by Holmes.‘ 


RESULTS AND DISCUSSION 

The results of the 412 assays of milk 
collected at the different stages of 
processing are summarized graphically 
in Fig. 1. The average amount of 
ascorbie acid in the various lots of the 
mixed cooled herd milk before pas- 
teurization was 18.4 mg. per liter. 


After pasteurization but before t! 

milk was removed from the vat, t! 

ascorbie acid of the several lots of mi! 

averaged 17.3 mg. As a consequence 
of the air within and the metallie con 
position of the pipe line and coolin: 
and bottling equipment, the first mil} 
to come through the equipment con 
tained, as an average, only 6.4 mg. o! 
ascorbic acid per liter; but after 
the equipment had been thoroughly 
flushed out, the last milk through the 
equipment contained 15.4 mg. per 
liter. These average values obtained 
for the samples of milk taken at the 
four stages of processing are repre- 
sented as the initial points of the four 
eurves in Fig. 1. After ninety-six 
hours of storage the average values for 
milk sampled at the four stages of 
processing were 6.9, 6.8, 3.0, and 4.1 
mg., respectively, of ascorbic acid per 
liter; these values represent the final 
points on,the curves in Fig. 1. 

The first milk through the equip- 
ment lost 49 per cent of its ascorbic 
acid during the first forty-eight hours 
in the refrigerator and 4 per cent dur- 
ing the second forty-eight hours, or a 
total of 53 per cent. The last milk 
through the equipment lost 58 per cent 
of its aseorbie acid during the first 
forty-eight hours storage and 15 per 
cent during the next forty-eight hours, 
or a total of 73 per cent. However, the 
last milk still retained 4.1 mg. of 
ascorbic acid per liter as compared 
with 3.0 mg. retained by the first milk. 
Even though the loss of ascorbie acid 
during the first two days storage was 
much more rapid from the last milk 
through the equipment than from the 
first milk, the last milk contained 
nearly twice as much aseorbie acid, 
i.e., 6.5 and 3.5 mg. per liter, respec- 
tively. 
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The raw milk with 184 mg. of 
aseorbie acid per liter lost 63 per cent 
during storage, and the freshly pas- 
teurized milk taken directly from the 
stainless steel vat lost 61 per cent of 
its aseorbie acid during ninety-six 
hours in the refrigerator. Thus, the 
stability of the ascorbie acid in the 
raw and in the freshly pasteurized 
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hours storage of pasteurized milk 
noted in the previous study is defi- 
nitely greater than the 61 per cent re- 
ported here for pasteurized milk taken 
from the pasteurizing vat but is in 
close agreement with the 73 per cent 
loss observed in this study for the last 
pasteurized milk passed through the 
equipment. This was to be expected 


2 
OAYS OF STORAGE 
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Fig. 1.—Loss of reduced ascorbic acid as affected by different stages of processing. 


milk that had not passed through the 
cooling and bottling equipment was 
essentially the same. Considered from 
a practical standpoint, the 63 per cent 
loss found in this study is identical 
with the 64 per cent average loss of 
ascorbie acid from raw milk reported 
in an earlier study.’ The 77 per cent 
loss of ascorbic acid during ninety-six 


since the conditions and equipment 
were essentially the same in both in- 
stances. 

The 6 per cent pasteurization loss of 
ascorbie acid, 18.4 to 17.3 mg., for the 
treated milk that was taken directly 
from the stainless steel vat is decidedly 
less than that reported by Holmes, 
Tripp, Woelffer, and Satterfield,° 
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Weckel, and Schuette,’ 
Elvehjem,* IHlolmes, Jones, Wertz, and 
Kuzmeski,? Mawson and Kon,'’ and 
others, but the loss of 16 per cent of 
ascorbie acid for the last milk through 


Woessner, 


the cooling and bottling equipment is 
of the same general order as that re- 
ported by other investigators for com- 
mereial milk. The rate of loss of 
ascorbie acid from milk processed dur- 
ing the period that the brass pump 
was being used was the same as that of 
milk processed while the stainless steel 
pump was used. Furthermore, in a 
study of the oxidized flavor of milk no 
difference was detected in the flavor of 
milk that passed through the brass 
pump and that processed while the 
stainless steel pump was installed in 
the equipment. Hence, it appears that 
the brass pump was not an important 
factor in causing the destruction of 
ascorbie acid during the processing of 
milk. 

It is evident from the data assem- 
bled here that there is a wide variation 
in the aseorbie acid content of com- 
mercial pasteurized milk even if two 
bottles of milk should be selected from 
the same lot of pasteurized milk. The 
average values, 15.4 and 6.4 mg. per 
liter, indicate that the last portion of 
milk through the equipment contained 
nearly two and a half times as much 
ascorbie acid as the first portion. 
These values are not applicable to milk 
consumed by the public since the ulti- 
mate consumer cannot obtain milk as 
soon as it is processed. However, the 
corresponding values for the milk after 
it had been in the refrigerator for 
forty-eight hours were 6.5 and 3.5 mg. 
per liter, indicating that the last 
milk through the equipment contained 
nearly twice as much ascorbie acid as 
the first milk. 
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Considered from a practical stan 
point, the stability or rather the lo 
ascorbie acid is identical for t) 
raw milk taken from the stainless ste: 
vat just before and for the hot mil 
taken from the vat immediately after 
pasteurization was completed. It i 
apparent from the results reporte: 
here that the ascorbic acid present in 
the milk taken at the four stages of 
processing is very unstable and that it 
is rapidly lost from milk stored in 
darkness at 10° ©. under conditions 
similar to those of many homes. These 
results add further evidence of the 
need for replacing the excessive loss 
of ascorbic acid during the commercial! 
processing of milk. This is particu- 
larly true when milk constitutes a 
major portion of the diet as in infant 
feeding. In an earlier paper" it was 


of 


suggested that modified commercial 
milk eould be quickly, easily, and 


quantitatively enriched by adding a 
standardized, rapidly disintegrating 
ascorbie acid tablet to the nursing 
bottle as the milk is being warmed for 
the infant’s meal. 


SUMMARY 


Mixed herd milk was pasteurized on 
a commercial seale by the holding 
method, in typical dairy plant equip- 
ment. At twenty-two intervals during 
the school year samples were collected 
at four stages of processing; namely, a 
sample of the thoroughly mixed raw 
milk, a sample of the hot milk as soon 
as pasteurization was completed, a 
sample of the first milk through the 
cooling and bottling equipment, and a 
sample from the last milk through the 
equipment. The stability of the ascor- 
bie acid was determined by assaying 
the various samples initially and at 
twenty-four-hour intervals during 


2 
Fs, 


HOLMES : 


ninety-six hours storage in darkness at 
10° C. The amount of ascorbie acid 
varied widely for milk at different 
stages of processing. The stabjlity of 
ihe aseorbie acid was low, and milk 
taken at all four stages of processing 
lost ascorbie acid very rapidly during 
storage in a home-type electric re- 


frigerator. Thus, when milk consti- 


tutes the major portion of the diet as 
in infant feeding, it should be aceu- 
rately enriched with ascorbic acid. 
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THE LAURENCE-MOON-BIEDL SYNDROME 


I. Kesser, M.B., M.R.C.P. (Lonp.), M.R.C.P. (Epr.), D.C.H. 
(R.C.P. & S. ENG.) 
JOHANNESBURG, SOUTH AFRICA 


HE combination of features, which 

together make up the condition 
known as the Laurence-Moon-Biedl 
syndrome, appears to be an uncommon 
one. In the 1860’s Laurence and 
Moon first deseribed this condition as 
an association of retinitis pigmentosa 
with polydactylism. Six eardinal fea- 
tures make up this unusual and inter- 
esting syndrome. These are (1) obes- 
ity, (2) retinitis pigmentosa, (3) men- 
tal retardation, (4) genital hypoplasia, 
(5) familial oecurrence, and (6) poly- 
dactylism, listed in the order of fre- 
queney. Reilly and Lisser? analyzed 
seventy-three cases and mentioned 
that in only twenty-five of these was 
the complete syndrome present. Other 
anomalies may occur in this condi- 
tion; these have been deseribed as 
syndactyly, hypertension, oxycephaly, 
cataracts, night blindness, and other 
visual defects. The oeular manifesta- 
tions are variable and atypical retinitis 
pigmentosa or chorioretinal atrophy 
have been reported. In the ease re- 
corded here the ocular anomaly is 
that of an atypical retinitis pigmen- 
tosa. 

Hassin' believes that many cases re- 
ported as juvenile amaurotie family 
idiocy may in fact belong to the syn- 
drome under discussion. This appears 
to be due to the fact that some of the 
manifestations of amaurotie family 
idiocy also oceur in the Laurence- 
Moon-Bied| syndrome. Ritter,’ how- 
ever, has not confirmed this assump- 
tion by his pathological studies. 

The obesity is a constant feature of 
most of the reported cases. It appears 
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to be unassociated with any increased 
appetite, differing in this respect from 
the much more common type of fat 
child due to excessive food intake. 
The polydactylism may affeet hands 
and feet, or only one or the other. It 
is usually postaxial, that is, with the 
extra digit toward the fifth finger or 
toe. This polydactylism has a strong 
familial element. The mental retarda- 


tion appears to be an inconstant fea- 
ture of the syndrome. 


CASE REPORT 


Clinical History—M. M., a female 
child of pure Bantu race, aged 5% 
years, was brought to hospital by her 
parents because she suffered from poor 
vision. She was admitted to Barag- 
wanath Hospital on June 10, 1950, for 
investigation. 

The father stated that his daughter's 
sight had become steadily and _ pro- 
gressively worse. This poor vision was 
particularly noticeable in the twilight 
toward evening. On direct question- 
ing regarding the obesity of the child, 
the father said that she had been fat 
sinee early infancy; he had not noticed 
any inereased appetite, and seemed to 
think that his daughter did not eat 
any more than other children. The 
child was a normal full-term birth but 
the birth weight was not known. She 
was breast fed until the age of 8 
months. Nothing untoward was _ no- 
ticeed except that the baby was fat 
from early infancy. With regard to 
the child’s milestones of development, 
such as sitting up, walking, and talk- 
ing, the parents both insisted that she 
was backward, and is still mentally 
backward as compared with children of 
the same age group. 

The child’s bowels acted regularly, 
and there was no abnormality in her 
micturition history. 
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Family History.—One brother, aged 
2 years 3 months, is quite healthy. 
The father wears glasses for short- 
sightedness. He had a brother who 
died at an early age and who had 
extra fingers. The maternal grand- 
father also had extra fingers. 

The father and mother are not re- 
lated. 


See 


Fig. 1. 
Fig. 
Fig. 


Clinical Examination.—The patient 
was a placid, extremely obese female 
child. 

Her temperature was 98° F., pulse 
rate 90 per minute, respiratory rate 26 
per minute, weight was 66 pounds, 
height 41 inches. 

Compared with children of the same 
age group, this child appeared to be 
definitely mentally retarded. 

She was extremely obese with the 
distribution of fat over the whole body 
but most marked around the shoulders, 
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abdomen, breasts, and thighs (Figs. 
1 and 2). 

Examination of the hands revealed 
the presence of accessory fingers on 
both sides. These were postaxially 
situated adjacent to the fifth fingers 
(Fig. 2). There was alo a definite 
widening of the small toe of the left 
foot. 


1.—Photograph showing obesity and distribution of fat. 
2.—Photograph showing postaxial polydactyly of hands. 


Blood pressure, right arm, was 100/ 
60 mm. Hg. 

Clinically the heart was not en- 
larged. There were no murmurs pres- 
ent but the heart sounds appeared dis- 
tant, due to the thick chest wall. 

Breath sounds were faint due to the 
thick chest wall. Nothing else ab- 
normal was detected. 

Examination of the abdomen re- 
vealed an extremely fat anterior ab- 
dominal wall. Spleen and liver were 
not palpable. 


—_ 
— 
Fig. 2. 
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Pupils were equal and reacted to 
light and accommodation. Reflexes of 
upper limbs were all present and 
equal, and both knee and ankle jerks 
were present and equal. Plantar re- 
flexes were both flexor. No abnormal- 
ity of any cranial nerve was detected. 

Ophthalmological Examination.—A 
report by Dr. A. I. Friedmann, Oph- 
thalmologist, reads as _ follows: 
‘‘Fundi: There is a definite pigmen- 
tary disturbance; the pigment being 
confined to the choroid and being well 
outlined by the choroidal vessels. 
There is definitely no perivascular pig- 
ment as in typical retinitis pigmentosa, 
with the bone corpuscle appearance.”’ 

The mother and young brother of 
the patient were both examined by the 
ophthalmologist who reported them to 
have normal eyes. 

While the patient was in hospital, it 
was very noticeable that she had ex- 
treme difficulty in seeing in the twi- 
light and was often seen being led 
around by other ambulant patients at 
this time of the day. 

Investigations—The blood count 
showed hemoglobin 15 Gm. per cent; 
white blood cells, 10,000 per eubie 
millimeter; sedimentation rate, nor- 
mal. Standard blood Eagle test was 
negative. Fasting blood sugar was 88 
mg. per cent. Urinalysis showed that 
no sugar, albumin, or acetone was 
present. No microscopical abnormality 
was detected. 17-ketosteroid excre- 
tion, 1 mg. in a _ twenty-four-hour 
specimen of urine. Mantoux test, 
1/1,000 dilution tubereulin, was nega- 
tive; 1/100 dilution tubereulin, nega- 
tive. 

Electrocardiogram showed normal 
rhythm. No abnormality was shown 
in the standard leads, V leads 1 to 6 
or in the augmented unipolar limb 
leads. 

Radiological examination: The 
x-ray of the skull showed a ecalcifica- 
tion of the falx cerebri, which does not 
have any particular significance (Fig. 
3). The pituitary fossa was normal in 
size and shape, and its bony contours 
were intact. X-ray of the chest showed 
the heart to be normal in size and 


shape, and no abnormality of the lun 
fields or bony thorax was shown. T! 
radiological pictures of the hana 
showed six fingers on each side. ©» 
the right side, the supernumerar 
finger was composed of a proxima 
phalanx and articulated with a bifi: 
fifth metacarpal bone. On the left sid: 


the extra finger was made up of un 
middle, 


derdeveloped terminal, and 


Fig. 3.—X-ray of skull showing calcification 
of falx cerebri. 


proximal phalanges. The fifth meta- 
earpal bone was slightly larger than 
one might expect. There were seven 
carpal bones present, which might in- 
dicate some advancement in bone age. 
(Fig. 4.) The x-rays of the feet 
showed only two phalanges of the fifth 
toe on the right side. On the left side 
the little toe showed two sets of middle 
phalanges articulating with a proximal 
phalanx, with no skin division between 
them. (This confirmed the clinical ob- 
servation noted, of the widening of the 
fifth toe of the left side.) The medial 
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Fig. 4. 


Fig. 5. 


Fig. 4.—Radiograph of hands showing polydactylism. See text. 
Fig. 5.—X-ray of both feet showing anomalies of phalanges. See text. 
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phalanx of the double set articulated 
with the distal phalanx. The terminal 
phalanges of both fourth toes were 
underdeveloped. (Fig. 5.) 


DISCUSSION 


The ease recorded here fulfills the 
diagnostie criteria for an example of 
the Laurence-Moon-Biedl syndrome, 
and is the first reported case to oceur 
in the pure South African Bantu. The 
typical obesity is present, with the 
child’s weight at 66 pounds as com- 
pared with an average normal weight 
for a child of this age of 42 pounds. An 
atypical retinitis pigmentosa is present 
in this patient. Although diffieult to 
assess accurately, this child definitely 
showed a certain degree of mental re- 
tardation. With regard to the familial 
occurrence of this syndrome, this pa- 
tient has polydactylism oceurring on 
both sides of the family tree. One can- 
not assess hypogonadism in a girl of 
this age, although here the low urinary 
17-ketosteroid excretion possibly 
points to a hypopituitarism, which has 


been mooted as a possible etiological 
factor in this syndrome. (Normal ex- 
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cretion is 4.4 mg. daily as quoted }): 
Stewart and Dunlop.*) 


SUMMARY 


An almost typical case of the Laur 
ence-Moon-Bied! syndrome is reported 
This is the first recorded example oc 
eurring in a pure South African 
Bantu, and the patient is a 51-year. 
old female child. A short survey is 
made of this interesting syndrome. 


I wish to thank Dr. J. D. Allen, Medical 
Superintendent, Baragwanath Hospital, for 
permission to publish this case. I am in 
debted to Dr. J. C. Gilroy for very excellent 
photographs, to Dr. A. I. Friedmann for 
ophthalmological reports, and to the Radio 
logical Department, Baragwanath Hospital, 
for the x-ray films. Finally, I must thank 
Mr. A. E. Tomaselli for the x-ray reproduc- 
tions. 
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POLIOSIS 
Report or A CASE IN A TEN-YEAR-OLD Boy 


Captain Rosert Louis (MC) UNrrep States Navy AND 
Henry Harris PertMan, M.D. 
PHILADELPHIA, Pa. 


HE term ‘‘poliosis’’ is derived 

from the Greek root meaning 
‘‘gray.’’ It is used to indicate areas 
of localized depigmentation of the hair 
in eontrast to the term ‘‘canities,’’ 
which is employed to describe the gray- 
ing or whitening of the hair of the en- 
tire scalp. 

The case report that follows is of 
possible interest both to pediatricians 
and dermatologists because of the 
rather uncommon occurrence of the 
poliosis and because of the disappear- 
ance of pigment from the hair of the 
subject at a comparatively early age. 

Poliosis represents a dominant trait. 
We were unable to trace or to find evi- 
dence of poliosis in any member of 
the subject’s family for three genera- 
tions, although premature graying in 
the paternal grandmother is said to 
have occurred very early in life. 

A review of the literature for the 
past two decades discloses only a few 
reported instances of poliosis in chil- 
dren. In this paper no attempt has 
been made to hypothesize upon the 
causes for graying of the hair normally 
or prematurely. The interested reader 
is referred to the excellent dissertation 
on the subject by Frost’ with its bib- 
liography of recent investigation and 
animal experimentation. 


REVIEW OF THE LITERATURE 


In reviewing the literature, one is 
impressed with the large number of 
etiological factors held possibly re- 
sponsible for pathologic graying of the 
hair. Many of the causes suggested 
are obviously speculative; in any ease, 
the causes have never been demon- 
strated. Among predisposing factors 


mentioned are extreme psychotic and 
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psychotic neurotic states, and cerebral 
trauma. Too, heredity, emotional 
strain, endocrine disturbances, dietary 
deficiency, and chronic diseases, as, for 
example, tuberculosis, syphilis, malaria, 
diabetes, Addison’s disease, and Sim- 
mond’s disease are considered possi- 
bilities. Frost declares it to be the 
consensus among nutritionists that the 
graying of fur or feathers may be 
brought about in many species of ani- 
mals, usually during the stage of 
growth, by imposing deficiencies of cer- 
tain specific mineral elements or fae- 
tors of vitamin B complex. He adds, 
however, cautiously, ‘‘ Sufficient exper- 
imental evidence is not at hand to eval- 
uate all of the various possible causes 
of graying in man.”’ 

In this connection a recent publica- 
tion by Goldman? is timely. In four- 
teen reported instances of acquired 
and transient changes in the color and 
growth of hair in children, Goldman 
stresses their similarity to eases ob- 
served in the tropics as part of severe 
nutritional disturbances, although in 
lesser degree. Further, Goldman 
found that the systemic factors more 
commonly associated with but not 
necessarily causal for the cases in the 
Cincinnati area were intestinal para- 
sitism, especially infection with oxy- 
uris. Four children had hair changes 
associated with sulfonamide medieca- 
tion. These began in the first week 
after sulfonamide therapy. In view 
of the antagonistic inhibitory thera- 
peutie effect of the sulfonamides to 
para-aminobenzoie acid, it would seem 
logical that the internal use of sulfo- 
namides. might possibly interfere with 
the proper utilization of PABA and 
closely related derivatives of impor- 


tance in metabolism and possibly in 
the growth and proper physiology of 
the hair. Goldman believes that his 
series of patients was definitely bene- 
fited by systemic therapy with Pan- 
thenol* (aleohol of pantothenic acid) 
in large doses, which appeared to help 
in accelerating regrowth and return of 
the normal color of the hair. 

Kolew® reported the case of a girl 
whose hair turned gray prematurely. 
Twelve years of age, she was the 
seventh and youngest child of a family 
in which all the members, including 
grandchildren, were absolutely normal. 
There was no infectious disease, no 
trauma; the child was normal in every 
respect. Seventy per cent of the hair 
of the scalp was gray, the rest was of 
a dark, chestnut brown color. Micro- 
scopie examination of the affected hair 
showed complete absence of pigment, 
but no fungus. Kolew attempts to 
explain premature grayness in his pa- 
tient by biologie process. He thinks 
that since at conception, the father was 
aged 60 years, and the mother 50, with 
their hair already turned gray, the 
premature grayness of hair in the child 
was due to the partial incompetence of 
their embryonic systems. 

Hollander and Sechmitt* submitted 
a series of group pictures, photographs 
of children aged 4 and 5 years, respee- 
tively. These photographs of children 
and their father seem to illustrate a 
hereditary causation for depigmenta- 
tion of the hair in localized areas of 
the sealp and of the skin. The location 
of the eanities was the same in the 
daughters as in the father, and the 
vitiliginous areas on the bodies of the 
children corresponded, too, rather 
closely to his. 

Hare® was able to trace six genera- 
tions of premature grayness in the 
hair. The abnormal persons showed 
no signs of the abnormality until they 
reached the age of 17 or 18 years, at 
which time the hair then slowly turned 
white so that by the age of 25 or 26 
years, it had completely lost its color. 

Nicholls® reports seeing several chil- 
dren in Malaya aged 5 to 12 years 


*Hoffmann-La Roche, Inc. 
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(two were of the Malayan race and th 
other Tanrils), ill-nourished, in whic 
graying of the hair oceurred. Im 
provement followed on a good diet, in 
eluding eggs, milk, and fruit. Man 
of these children had been livin: 
largely on manioe root. In additio: 
to graying of the hair, they showed 
many vitamin deficiencies. 


CASE REPORT* 


R. S., a 10-year-old white boy, was 
first seen on March 22, 1951, because 
of two separate patches of gray hair 
which the mother discovered accident- 
ally during August, 1950, while she 
was combing his hair. Since the first 
few gray hairs were first noticed, the 
child’s sealp has been watched ecare- 
fully. The depigmented hairs have in- 
creased in number so that at present 
they are represented by two distinct 
patches. 

Family  History—tThe paternal 
grandmother is said to have ‘‘grayed’’ 
very early in life; otherwise the fam- 
ily history is irrelevant. 

Past History——The patient was a 
full-term infant. Birth weight was 7 
pounds 12 ounees. He was breast fed 
until the age of 4 months and throve 
nicely upon breast as well as upon arti- 
ficial feedings. His first tooth ap- 
peared at the age of 7 months, and he 
had eight teeth at the end of one year. 
He sat up alone when he was 4 months 
of age, walked and said a few words 
at the end of one year. He had measles 
at the age of 6 years (1946), chicken 
pox at 7 years (1947). There were no 
sequelae. He was immunized against 
whooping cough, searlet fever, tetanus, 
and diphtheria. He received a vae- 
cination against smallpox at the age 
of 3 months. He has always been a 
healthy infant and child. The patient 
has hay fever and has experienced epi- 
sodes of sneezing during the spring of 
the year. There is no history of medi- 
cation of any kind. The diet was al- 
ways a well-balanced one with suffi- 
cient vitamins A, B, C, and D. Vita- 


*Patient presented before the ee 
Dermatological Society, April 20, 1951. 
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GILMAN AND PERLMAN: POLIOSIS 


mins A and D were supplemented dur- 
ing infaney and early childhood by the 
usual eustomary pharmaceutie prep- 
arations. 

History of Present Condition.—As 
has already been stated, the gray hairs 
were discovered by chance during 
August, 1950. The number of gray 
hairs inereased so that at the time the 
hoy was seen these were represented 
by two distinct patches. 

Physical Examination.—A well- 
nourished, healthy school boy with a 
keen mentality. Height 5714 inches, 
weight 96 pounds. Twelve pounds 
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are not atrophied and retain the char- 
acteristic luster. There was no evi- 
dence of any associated seborrhea of 
the scalp. The hairs do not break 
when extracted by means of a forceps 
and no areas are suggestive of tinea 
capitis. The following laboratory re- 
ports were taken on April 7, 1951: 
Blood count—hemoglobin 10.5 Gm., 
red blood cells 3,450,000, white blood 
cells, 7,400, neutrophils 49 per cent, 
lymphocytes 50 per cent, eosinophils 
1 per cent. Urinalysis: color, light 
straw, clear; reaction, acid; specific 
gravity, quantity insufficient; albumin, 


Fig. 1.—Note the patch of gray hairs upon the left frontal region of the scalp. 


overweight according to age-height. 
The remainder of the examination in- 
cluding the heart, lungs, abdomen, ete., 
is negative. There is no evidence of 
other abnormalities and no evidence 
of vitiligo. Upon examination two 
patches of graying hair are seen: (1) 
upon the left temporal-parietal area 
of the scalp; (2) upon the right occip- 
ital region. These cover an area ap- 
proximately 5.08 em. (2 inches) by 1.3 
em. (14 inch). The individual hairs 


negative; microscopic, some white 
blood cells; sugar, negative; acetone, 
negative; amorphous phosphates, some. 
Blood chemistry, urea nitrogen, 15 mg. 
per cent, glucose 150 mg. per cent; 
total cholesterol, 220 mg. per cent. 
Blood serology, Kahn test, negative. 

Because of the abnormally high glu- 
cose reported on the first examination, 
a fasting blood sugar was taken on 
July 2, 1951, and reported 100 mg. 
per cent. 
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On April 20, 1951, several of the 
hairs from the gray patch as well as 
normal hairs from the uninvolved 
areas of the scalp were extracted and 
submitted for examination to Dr. Al- 
bert M. Kligman, mycologist, of the 
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Fig. 2.—Photomicrographs of nonpigmented 
and normal hairs from patient's scalp. Note 
the almost complete translucency of the non- 
pigmented hair as compared to the normal 
pigmented hair. 


Department of Dermatology, at the 
University of Pennsylvania. Culture 
upon Sabouraud’s medium failed to 
demonstrate growth of fungi. The 
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MeManus stain for fungi was a! 
negative. Microscopic examination 
a gray hair and a normal hair fro), 
the scalp of the patient was ma: 
(Fig. 2). It will be seen that t! 
nonpigmented hair is almost transpa 
ent, the medullary canal being devoi 
of pigment as compared to the norm: 
hair of the same child. 


MANAGEMENT 


Caleium pantothenate 0.006 Gm 
(1/10 gr.) was administered once 
daily. When the patient was re-exam 
ined one month later, there was no ob- 
vious improvement. The treatment is 
being continued. 


SUMMARY 


A 10-year-old white boy showing 
partial hereditary poliosis, which ap- 
parently manifested itself suddenly, is 
reported. Except for the presence of 
abnormal blood glucose, the physical 
examination was entirely negative. 
The patient is receiving calcium pan- 
tothenate per os daily. To date there 
has been no obvious improvement in 
his condition. 
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POTASSIUM BROMATE POISONING 


Roy C. KNAPPENBERGER, M.D. 
Wicuita, Kan. 


HE first report of ‘‘a case’’ of po- 

tassium bromate intoxication ap- 
peared in the literature in 1941." 
Dunsky? in 1947 reported a fatal case 
of a 17-month-old boy who had in- 
gested an unknown quantity of a 
‘*neutralizer’’ from a home permanent 
set. Thompson and Westfall® in 1949 
reported a nonfatal case in a 214-year- 
old male due to similar circumstances. 
Later in the same year Kitto and 
Dumars* reported three nonfatal cases 
from ingestion of ‘‘neutralizing solu- 
tion’’ of permanent wave sets. Robert- 
son, Flothow, and Kissen® reported a 
nonfatal ease of a 14-year-old white 
girl who also ingested a ‘‘neutralizer 
solution.’’ The last nonfatal case, a 
child aged 3 years, was reported in 
the British literature by Parker and 
Barr® in 1951 to bring the total cases 
reported, to date, to eight with one 
fatality. The cases herein reported 
represent the ninth and tenth known 
reported cases. 


CASE REPORTS 


Case 1—M. D., white male, aged 2 
years, drank one-half glass of neutral- 
izer solution* but fifteen minutes later 
vomited onee. One hour after inges- 
tion his stomach was lavaged at an 
emergency room in a local hospital 
and then he was sent home. Diarrhea 
and vomiting continued, and four hours 
after ingestion he was admitted to St. 
Francis Hospital, Aug. 11, 1949. 

Examination on admission revealed 
him to be listless, lethargic, and pale. 
Temperature was 101° F. (rectally) 
but pulse and respiration were good. 
Several liquid stools were passed soon 
after admission. Intravenous fluids 
were started but, because of restless- 
ness, had to be discontinued in favor 
of subeutaneous fluids. 

From the Department of Pediatrics, Wichi- 


ta Clinic. 
*(Toni) Home Permanent. 
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_of the M/6 lactate solution. 


Twelve hours later (August 12) 
there had been very little absorption 
He was 
markedly dehydrated, eyes were 
sunken in the orbits, skin was clammy 
and dry, turgor was poor but there 
was no cyanosis. Oxygen was started. 
The superficial veins were collapsed; 
therefore a ‘‘ecut down’’ was done and 
the great saphenous vein was cannu- 
lated. Intravenous fluids were given 
as follows: 500 e.c. M/6 lactate solu- 
tion; 500 ¢.c. Amigen solution; 1,000 
c.ec. 5 per cent dextrose in distilled 
water. See Table I for further labor- 
atory findings. 

On August 13 the skin turgor was 
good and he looked much better. Oral 
fluids were begun. The following day 


regular diet was resumed and he con- 
tinued to show rapid improvement 
until discharged from the hospital on 


August 16 or five days after admis- 
sion. He remained afebrile after the 
first thirty-six hours. Subsequent fol- 
low-up has failed to show any residual 
findings of the kidney damage. 


Case 2.—K. R., white female, aged 
20 months, drank an unknown quantity 
of neutralizer* on March 16, 1950. 
Within ten minutes she began vomit- 
ing. Her mother gave her milk as an 
emetic. She was instructed to take 
the child to the emergency room of St. 
Francis Hospital where gastric lavage 
was done and one pint of soda water 
was left in the stomach. In addition 1 
Gm. of sodium thiosulfate was given 
intravenously as an antidote. She was 
then admitted to the hospital and 
given 1,000 cc. 5 per cent dextrose 
in distilled water the first night in- 
travenously. The laboratory reports 
the following morning and succeeding 
days are given in Table II. 

On March 17 she looked ill but had 
a temperature of 100.0° F. (rectal). 


*Richard Hudnut. 
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KNAPPENBERGER: POTASSIUM BROMATE POISONING 


She was given 500 e.c. M/6 lactate 
solution and 500 ¢.e. 5 per cent dex- 
trose in distilled water. The following 
day she looked better but another 1,000 
c.c. of intravenous fluids were given. 

On the third hospital day she de- 
veloped definite oliguria. Her tem- 
perature was 101° F.; therefore 500 
c.c. of intravenous fluids were given. 

By the fourth day her temperature 
was normal; urinary output was im- 
proved. She took 1,800 ¢.e. oral fluid 
and had a measured output of 1,000 
c.c. plus several wet diapers during 
the night. 

She was discharged on the fifth day, 
Mareh 21, having slight urinary find- 
ings as above illustrated. One week 
later the urine was completely nega- 
tive. She made an uneventful re- 
covery. 

DISCUSSION 


These cases both represent the 
prompt development of gastrointes- 
tinal effects from potassium bromate 
poisoning in the human race. In addi- 
tion, both cases developed varying de- 
grees of kidney damage as evidenced 
by the clinical and urinary findings. 
The gastrointestinal effects are caused 
by the reaction of bromate and hydro- 
chlorie acid in the stomach resulting 
in caustic action of hydrobromie acid 
and free bromine. The renal damage 
is caused partially by the products of 
hemolysis and also by the oxidizing ef- 
fects of bromate ion of the renai 
tubules.» The slow and prolonged 
renal excretion is probably a direct 
cause of the acute and subacute ne- 
phritis.* Dunsky’s case reveaied a 
predominance of tubular lesions while 
the glomeruli were not involved.? 

After the Toni Company’s research 
pharmacologist Michael’ suggested an 
antidote, the initial treatment of these 
children was modified to include other 
than symptomatic and _ supportive 
treatment. He suggested that the 
stomach acidity be neutralized to pre- 
vent the formation of the irritating 
hydrobromie acid and that a sodium 
salt be used to counteract the ‘‘toxic 
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effects of potassium ion or substitute 
sodium bromate for potassium bro- 
mate.’’ He suggested the use of so- 
dium thiosulfate to combat the oxidiz- 
ing effect of the bromate ion. The 
second patient, K. R., was given so- 
dium thiosulfate intravenously since 
it had been mentioned in the litera- 
ture subsequent to the other case, 
M. D., reported above. 

Brunner” lists the following proce- 
dures for immediate and follow-up 
treatment of these individuals who 
have accidentally been poisoned. 


1. Administration of an emetic. 


(a) Mustard powder, 1 teaspoonful, in 
300 ¢.c. of warm (not hot) water 


or 
(b) Zine sulfate, 1 teaspoonful, in 
water, followed by copious inges- 
tion of water, or 
(ce) Apomorphine, 5 mg., 
cularly, 
(d) Gastric lavage. 

2. Sodium thiosulfate, 1 level teaspoonful 
in water. This may precede but should in 
addition always follow the emetic. 

3. Demuleent drinks, such as milk, flour 
and water or cereal gruel. 

4. Sodium thiosulfate solution, 1 per cent 
‘yy intravenous drip, in quantities of 100 to 
500 e.. If not feasible 10 to 50 ¢.c. of 10 
per cent solution of sodium thiosulfate solu- 
tion may be given intravenously. 


intramus 


Brunner stated that gastric washings 
and urine should be tested for the 
presence of bromide. Since a fatal 
outcome is apparently dependent on 
the nephrotoxic effect of bromate, 
speedy removal of the material from 
the stomach by mechanical or chemi- 
cal means is of great importance. 
Uremia should be treated as for mer- 
cury poisoning. 

‘“‘The neutralizing substances have 
been changed in the last year by one 
manufacturer (Toni Company). They 
now use sodium perborate and sodium 
hexametaphosphate. These have a 
much less toxic reaction than bromate. 
When antidotal procedures are re- 
quired in a case of perborate ingestion, 
those listed under heading one may be 
used. In addition, the administration 
of magnesium sulfate by mouth is sug- 
gested.’”?” 


| 
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SUMMARY 


1. Two cases of bromate poisoning 
due to accidental ingestion of a neu- 
tralizing solution have been reported. 
Both children recovered completely 
after a brief period of supportive care 
in the hospital. One child was given 
sodium thiosulfate as an antidote and 
seemed to have a less toxie course in 
the hospital. 

2. Brief mention of the toxopharma- 
ecological action for bromate on the 
gastrointestinal tract and renal system 
is restated. 

3. Re-emphasis of Brunner’s sug- 
gested immediate hospital treatment 
of these patients is made in an at- 
tempt to help the profession counter- 
act the deleterious effects of bromate 
intoxication. 
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Erratum 


In the article by Dr. Albert B. Sabin entitled, ‘*Transmission of Polio- 
myelitis Virus,’’ in the November, 1951, issue, the second sentence, page 519, 


should read: 


When the confusion resulting from this ‘‘know-nothing’’ conelusion forced 


a recent conference to formulate some sort of statement about the mode of 


transmission, the following was said: 
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PITYRIASIS ROSEA IN CHILDREN 


A REVIEW OF THE LITERATURE AND A REPORT UPON SEVERAL CASES DEMONSTRAT- 
ING CLINICAL AND HISTOPATHOLOGIC FEATURES OF THE DERMATOSIS 
IN WHITE AND NEGRO CHILDREN 


Henry Harris PertMan, M.D., PHILADELPHIA, AND IRWIN I. LuBowE, M.D., 
New York, N. Y. 


HIS review is presented for two 

reasons; first, because the clinical 
manifestations of pityriasis rosea, a 
dermatosis unfamiliar to many pedi- 
atricians, needs to be brought to at- 
tention; and second, because this der- 
matosis, supposedly uncommon in chil- 
dren, is really of rather frequent oc- 
currence, particularly in the early 
spring and fall seasons of the year. 

The winter and spring of 1951, both 
in New York and Philadelphia, were 
noteworthy for the many virus infee- 
tions encountered by both the general 
practitioner and the pediatrician. 
Among such infections, those involv- 
ing the upper and lower respiratory 
tract were quite frequent. If many 
dermatologists are correct in their 
opinion that pityriasis rosea is of virus 
etiology, and transmitted through the 
tonsils and lymphaties of the upper 
respiratory tract, it is not surprising 
that this dermatosis appeared either 
simultaneously with or quite independ- 
ently of infection of respiratory or- 
gans. However, because of the mild- 
ness of the infection, or because of the 
frequency with which antibiotics and 
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sulfonamides are administered, it is 
our opinion that pityriasis rosea in a 
large number of patients was regarded 
as a development secondary to such 
therapy or else the bizarre rash in its 
milder manifestations was overlooked 
completely. Accordingly it is hoped 
that this paper will serve a use in mak- 
ing the pediatrician more mindful of 
the possibility of pityriasis rosea by 
familiarizing him with the clinical pic- 
ture of the disease. 

The term pityriasis rosea is derived 
from the Greek-Latin word ‘‘pityri- 
asis’’ meaning scale, and ‘‘rosea’’ 
meaning pink. With the exception 
of the herald patch which precedes 
the generalized eruption by approx- 
imately a week or more, the early le- 
sions vary considerably, there being 
several varieties of the disease which 
are often confusing and misleading to 
the uninitiated. The herald patch it- 
self is frequently mistaken for that 
of tinea corporis, and understandably 
so for the lesion is definitely circinate 
and grossly resembles that of tinea 
cirecinata. The differential diagnosis 
will be discussed later, including that 
of tinea circinata. 


CLASSIFICATION 


In children, as well as in adults, 
there are two dominant types of pity- 
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riasis rosea, the macular and the pap- 
ular. (Recently, we have seen a ves- 
iculopapular form of pityriasis rosea 
in a Negro girl, B. S. in this report, 
whose case will be discussed in detail 
later.) Klauder' has pointed out that 
the papular (follicular) and maculo- 
papular eruptions are more frequently 
seen in the Negro race, as have But- 
terworth? and Corson.* The follow- 
ing classification by Klauder' is useful 
from a practical point of view: 
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eases, although one patient was 77 
years old, most of the patients were 
from 6 to 15 years of age. Savill in 
a discussion of Little’s‘ paper stated 
that her patients ranged from 11 
months to 50 years. Adamson’s® pa- 
tients ranged from 2 to 60 years, the 
majority being from 15 to 30 years. 

Klauder' states that pityriasis rosea 
is rarely seen in infants, is uncommon 
in children and in the aged. The fre- 
quency with which we have seen pity- 


Bilateral 
Unilateral 
Generalized 


Punctate ) 
Guttate | 
Nummular f 
Circinate J 


Macular 


Confluent { 
and 
Diffuse 


Urticarial 


) Pityriasis Gigantea (Darier) 


} Pityriasis Cireiné et Margine (Vidal) 


Pityriasis Rosea Urticata (Vorner) 


Urticé Pityriasis Rosea (Hallopeau) 


Maculopapular 
Follicular 
Papular 


Large 
‘Small 


Vesicular 


Pityriasis Rosea with Vesication 


HISTORICAL 


Pityriasis rosea was first described 
by Gibert in 1860 but his descriptions 
applied only to the macular type. In 
the United States, Louis Duhring is 
eredited with the first desription of 
pityriasis rosea. 


AGE INCIDENCE 


The age incidence has been tabu- 
lated by different investigators with 
results more or less uniform. Gra- 
ham Little** saw 6.7 cases per thou- 
sand in a dermatologic clinic for 
adults and children and 4.7 per 
thousand in a children’s elinie. In 
Thomson and Cuming’s® series of 


*Quoted by Niles and Klumpp." 


riasis rosea in children during the past 
few years in out-patient dermatolog- 
ical departments, both in New York 
and Philadelphia, suggests that per- 
haps this dermatosis is decidedly more 
common today than it was three dec- 
ades ago. Perhaps, as Greenbaum’ 
suggested in 1941, the clinical picture 
of pityriasis is changing as it is diffi- 
cult to believe that the older der- 
matologists would have failed to ob- 
serve oral lesions of pityriasis rosea 
had they been present. 

Highman and Rulison® in an analy- 
sis of fifty-two cases found two in chil- 
dren of 4 years, one in a child 7 years, 
and in a child 10 years of age. In 
Howard Fox’s eases of the disease, one 
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case occurred at the age of 17 months, 
one at 20 months, one each at the ages 
of 8, 9 and 10 years. Thomson and 
Cumings® in a total of 156 patients 
found four males and one female be- 
tween the ages of 1 and 5 years, fif- 
teen males and fifteen females between 
the ages of 6 and 10 years, and fifteen 
males and seventeen females between 
the ages of 11 and 15 years. Percival® 
tabulated the age incidence of pityri- 
asis rosea for various age groups. The 
following represents statisties of var- 
ious investigators as gathered by him: 
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and Adamson’s, 2 years. Lord’s son, 
aged 3 years, and Haas’ baby had typ- 
ical pityriasis rosea. Finnerud’s 
youngest patient was 5, Saad’s 10, 
Kogoj’s and Farkas’ 9 years old. 


SEX INCIDENCE 


Highman and Rulison*® found thirty 
females and twenty-two males in fifty- 
two eases of pityriasis rosea analyzed. 
Weiss, Lane, and Showman” found a 
ratio of two females to one male, and 
this is maintained by Towle, Thie- 
berge, Moingeard, and Adamson. On 


6-10 


Investigator 


Little 

Weiss (324 cases) 
Towle (198 cases) 
Highman (51 cases) 
Fox (74 cases) 
Edinburgh (234 cases) 
Moingeard 

Szaboky 

Thieberge 


Weiss, Lane, and Showman’® in a 
series of 379 cases (age not stated in 
one ease) found an incidence of 14.2 
per cent between 0 and 10 years. The 
youngest case was an infant 8 months 
old. Niles and Klumpp" in their 
series of 153 patients found 3.27 per 
cent were less than 10 years old. Their 
youngest patient was 5 years old. 
These investigators state that Pernet 
found pityriasis rosea more frequently 
in children than in adults. They state 
that the youngest patient reported in 
the literature was one, aged 7 months, 
of Crocker’s, one-third of whose pa- 
tients were children. Leiner reported 
pityriasis rosea in a child of 21 
months; Savill’s youngest patient was 
11 months old; Little’s, 18 months; 
Thomson and Cumings’, 21 months; 


20-30 30-40 40-50 
yr. yr. yr. 
124 24 
77 46 
13 21 
35 9 
80 31 


10-20 


41 out of 56 between 15 and 35 years. 
87 out of 119 between 15 and 40 years. 
Occurs between 15th and 35th years. 


the other hand, Graham Little, Crock- 
er, and Cunningham found that their 
eases occurred with equal frequency 
in the two sexes. 


RACIAL INCIDENCE 


As to race, pityriasis rosea is usu- 
ally seen in white persons, but the dis- 
ease is by no means limited to them. 
Weiss,'® Stillians and Bene- 
dek,** and Schiller’ have reported 
pityriasis rosea in Negroes. Scham- 
berg,’® in a diseussion of Friedman’s™ 
paper, reported a case of pityriasis 
rosea in a mulatto. Of 380 patients 
seen in St. Louis by Weiss and asso- 
ciates, 24.2 per cent were Negroes. On 
the other hand, Niles and Klumpp’s 
series of 219 patients had only two 
Negroes. While exact statistics from 


|| 
50-60 
yr. yr. yr. 
22% 44% 
54 91 1 
21 43 saa 
4 6 4 
5 15 rae 
29 76 1 
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their experience in a large out-patient 
practice are not available, we are con- 
vineed that both at the Flower and 
Fifth Avenue Hospitals and The Met- 
ropolitan Hospital, New York, where 
a large percentage of patients seen 
are of the Negro race, pityriasis rosea 
is not at all an uncommon dermatosis. 


SEASONAL INCIDENCE 

It is generally agreed that most 
-“ases of pityriasis rosea are seen dur- 
ing the early spring and fall. This 
is sustained by the study of Weiss, 
Lane, and Showman'’ who found the 
highest incidence in the spring and 
the fall. The fewest cases occurred in 
June and July. On the other hand, 
other investigators have found the 
highest seasonal incidence during the 
winter months. Niles and Klumpp 
state that seventy-eight (38 per cent) 
of their 203 eases started in the fall, 
fifty-nine in the winter, thirty-eight in 
the spring, and twenty-eight in the 


summer. 
ETIOLOGY 


Most dermatologists are inelined 


to regard pityriasis rosea as a mildly 
In all probability 


contagious disease. 
it is due to a virus which enters 
through the upper respiratory tract, 
although the virus nature of the dis- 
ease has never been established defi- 
nitely. In this respect it is regarded 
very much as a mild exanthem seen in 
early childhood, such as German meas- 
les and chicken pox. There is no proof 
that this dermatosis is due to a strep- 
toecoeeus. A small number of cases 
are apparently due to contact with 
other patients. Transference of the 
disease by inoculation with material 
from lesions or or- 
ganisms obtained by culture have 
failed with the exception of the ex- 
periment reported by Udo Wile."* 


obtained active 
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Wile attempted for about two years t: 
transmit the disease to members of his 
staff and to medical student volunteers 
by implanting scrapings of the initia‘ 
plaque of the secondary lesions int 
the skin of the flank by searification. 
but failed. Then he rubbed the blis- 
ter contents into a scarified area of 
the skin or injected it just below the 
epidermis. In three eases, the sub- 
epidermal injection of the blister fluid 
of the primary plaque and the second- 
ary patches of pityriasis rosea did re- 
sult in a generalized eruption in many 
ways resembling the eruption of pity- 
riasis rosea, Vaccination with the 
same material resulted in a_ similar 
generalized eruption in a single ease. 
It was from these experiments that 
Wile coneluded that the transmissa- 
bility of the disease points to an in- 
fectious agent which is present in some 
form in the local lesions. 

Thomson and Cumings® in their 
summary suggest that the cause must 
be looked for among filter-passing or- 
ganisms. Although Wile states that 
sporadic cases appear constantly dur- 
ing the summer and winter months in 
increasing numbers, and there is no 
season when they do not occur, the 
majority oceur during epidemies in 
the spring and fall. A change in the 
outer clothing and underwear during 
the spring and fall seasons is thought 
to be a factor in the etiology. 

Hazen'® believes that foeal infee- 
tion (tonsils) may be a source of the 
infection, but that the portal of entry 
may be through other lvmphatie struc- 
tures in the throat. However, from 
the literature, it does not seem that 
most dermatologists coneur in this 
view. Interesting is the fact that le- 
sions of pityriasis rosea have followed 
the intramuscular injection of bismuth 
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subsalicylate, at least they are not un- 
like an intense and prolonged pityri- 
asis rosea in eighteen adults observed. 
The eruption disappeared after the 
bismuth injections were discontinued. 
Reiss’ reported the case of a girl aged 
314% years which developed ten days 
after her being injected with diph- 
theria toxin-antitoxin. This investi- 
gator felt that the DTAT played the 
part of an indirect biotropie agent, not 
a specific one, and that the external 
infection thereafter was responsible 
for the development of the eruption. 
Highman and Rulison® are of the 
opinion that pityriasis rosea is un- 
doubtedly an infectious disease. They 
base their argument of a generalized 
infection on the occasional presence 
of such constitutional symptoms as 
fever, malaise, and slight arthralgia. 
However, against the theory-of a gen- 
eralized infection stands the absence 
of an exanthem. Other investigators, 
reporting the simultaneous appear- 
ances of pityriasis rosea in two mem- 
bers of the family, offer this finding 
in support of the infectious theory. 
This too was the experience of Lord?" 
who reported the simultaneous ap- 
pearance of pityriasis in two members 
of his own family, in his son, a typical 
generalized pityriasis, and in his wife, 
a typical herald lesion. Lord, in a re- 
view of the literature, cites eighteen in- 
stances of pityriasis occurring appar- 
ently as the result of close association 
with others having the infection. Lord 
presents the following evidences as 
supporting the infectious theory: 


1. An immunity is conferred by one 
attack. This fact is generally accept- 
ed, although instances of a second at- 
tack are on record. 

2. Many writers consider the dis- 
ease to be epidemice. 
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3. A number of instances, as cited 
in the literature, oceur in members of 
a family simultaneously. 

4. There are several isolated reports 
of the apparently infective nature of 
the disease, and, finally, Wile’s sue- 
cess in producing by inoculation an 
analogous eruption. 


Since Lord’s report, Miller’? has 
reported three cases of pityriasis rosea 
in members of the same family. These 
cases developed within six weeks and in 
no ease had the patient worn any new, 
unlaundered clothing or garments 
which had been stored for a consider- 
able period ; further, tonsillectomy had 
been performed in each ease. Kurtz 
and Davis,”* closely associated with 
each other as medical students, but 
not roommates, contracted pityriasis 
rosea one week after the other. An 
experimental attempt to transmit the 
disease by intradermal injection of a 
heavy suspension of scrapings from 
culture lesions of the skin of two stu- 
dents having the disease into two 
healthy human subjects, and into rab- 
bits, failed. Weiss, Lane, and Show- 
man’® noted the case of a Negro girl 
patient aged 9 years, whose brother de- 
veloped pityriasis rosea. There are 
many other instances in the literature 
where pityriasis rosea has developed 
following association, thus evidence is 
strongly inclined to the infectiousness 
or econtagiousness of this disease. 


HISTOLPATHOLOGY 


According to Lever,** the histologic 
picture of pityriasis rosea is that of a 
nonspecific chronic dermatosis. It is 
characterized by some parakeratosis, 
small vesicles within the rete mal- 
pighii or just beneath the epidermis. 
There is also present intracellular 


edema of the epidermis, acanthosis, a 
infiltration with some 


lymphoeytie 
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neutrophils in the upper corium, and 


capillary hyperplasia. Occasionally, 
the edema present may result in the 
formation of a few small vesicles 
within the rete malpighii or beneath 
the horny layer. (See Histopathologic 
Section Case 1.) 

(SIGNS AND 


CLINICAL PICTURE 


SYMPTOMS) 

1. The Primitive Patch.—tThis is 
also spoken of as ‘‘the initial lesion,’’ 
‘*the herald patch,’’ or ‘‘the mother 
lesion’’ since it is usually the first clin- 
ical sign and usually precedes the gen- 
eralized eruption by several weeks. 
Klauder states that in one of Hallo- 
peau’s patients the primitive patch 
preceded by two months the appear- 
ance of pityriasis on the trunk. On 
the other hand, in Friedman and 
Wright's case, the herald patch located 
upon the was followed within 
three hours by a generalized rash. 
Usually there is but a single herald 
patch. However, there may be two 
or even more. Frequently, the herald 
It may vary in 


face 


patch is overlooked. 
size from a five-cent piece to a silver 
dollar. In a ease reported by Allen,” 
the herald spot was of gigantic size, oe- 
It has a 


eupying half the chest wall. 
gross resemblance to ringworm of the 


glabrous skin in that the lesion is 
round or oval-shaped, although lack- 
ing the clinical characteristies of ring- 
worm. The border of the lesion is not 
raised and there is no clearing in the 
center as in ringworm. Too, there is 
not the characteristic sealiness of the 
lesions that is seen in ringworm, and 
microscopic examination of the serap- 
ings of the scale fails to reveal the 
presence of mycelial threads. Culture 
upon Sabouraud’s medium is negative 
for fungi. 
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The herald patch may appear any 
where upon the body, except perhaps 
upon the hands and feet. The face is 
a common Pringle®® reported 
the primary patch on the penis. In 
one of our cases (B. S. Case 1), the 
primary patch appeared upon the 
right labia majora and preceded the 
rash upon the trunk by approximately 
two weeks. Statistics regarding in- 
cidence of the herald patch vary wide- 
ly *-om 12 to 94 per cent. As Weiss 
an. collaborators'’ state, it is possible 
that the primary patch exists in many 
more instances but is overlooked in the 
hurry of treating a large number of 
dispensary patients, or is concealed by 
a dermatitis caused by various irritat- 
ing applications. 

2. Generalized Eruption.—The pap- 
ular type of eruption is especially com- 
mon in children, particularly Negro 
children, and in the majority of in- 
stances involves the entire trunk, and 
less frequently the upper and lower 
extremities. The hands and feet are 
usually free of lesions. The face is 
supposedly free of lesions, although 
experience shows it is not infrequently 
involved in children. Indeed, recent 
estimates indicate that the face above 
the angle of the jaw is involved in 
15 per cent of cases. 

The other common variety of pity- 
riasis rosea is the macular type. More 
frequently one sees a combination of 
both macular and papular lesions, the 
so-called maculopapular pityriasis 
rosea in children. The Negro child, 
B. S., reported by us, showed vesiculo- 
papular lesions especially upon the 
anterior axillary folds and upon the 
dorsum of the chest, which became 
papular, scaly, and eczematized after 
one week. This is contrary to Klaud- 
er’s experience, although a number 


site. 
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of dermatologists, among them Little 
and Coleott Fox, have stressed ves- 
iculation as part of the clinical pic- 
ture in pityriasis rosea of children. 
reported a case with ~seudo- 
vesicles, the’ papules appearing as 
though they were superimposed on ap- 
parently deep-seated vesicles and up- 
on puncturing and pressure yielded a 
drop or two of a clear serum. Accord- 
ing to Weiss and associates, Foerster 
has noted especially the appearance of 
vesicular types of pityriasis rosea in 
infants and children. 

3. Clinical Course—The eruption 
may reach its height in the course of 
a few days. On the other hand, the 
climax may not be reached for sev- 
eral weeks, new lesions appearing 
while others seem to grow pale and 
fade out. The rash disappears spon- 


taneously in about six to eight weeks, 


with an average duration from five to 
six weeks. However, Weiss reported 
two eases of pityriasis rosea in which 
the lesions appeared and disappeared 
for over three years. In twenty-six 
control cases reported by Niles and 
Klumpp, the average duration was 4.7 
weeks. 

The individual macular lesions are 
either circinate or oval-shaped, of a 
pinkish salmon color, with a fine thin 
crinkled dry seale, which has been 
compared to cigarette paper. After 
a short time the scale loosens in the 
center, but the edges remain attached 
peripherally. The long axis of the 
macule follows the lines of cleavage 
of the chest, and the entire configura- 
tion has been likened to an inverted 
Christmas tree, with the base of the 
tree directed upward, the apex down- 
ward upon the chest, abdomen, and 
back. Itching is slight in some chil- 
dren, while in others, it is moderately 
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severe. During the height of the erup- 
tion, children frequently complain of 
a burning sensation of the skin. Apart 
from the mild pruritis, the condition 
is asymptomatic, except for prodromal 
complaints of sore throat, malaise, 
headache. Occasionally, the cervical 
glands are enlarged and there may be 
a slight elevation of temperature. Lit- 
tle is of the opinion that general gland- 
ular enlargement oceurs in most pa- 
tients. Early, the symmetrical ar- 
rangement of the papular lesions up- 
on the upper and lower extremities 
and the trunk may simulate an ‘‘id’’ 
reaction, 


4. Distribution.—Various observ- 
ers have found that the lesions of 
pityriasis rosea are limited mostly to 
the trunk. In 72.2 per cent of 341 
cases reported by Weiss and collabo- 
rators the lesions were so confined. 
The dermatosis also involves the up- 
per extremities, the thighs, but sel- 
dom the hands, feet, face, and scalp, 
in older individuals. In order of fre- 
queney, other affected areas include 
the face, neck, shoulder, arms, fore- 
arms, hands, axillae, genitocrural parts, 
buttocks, thighs, legs and soles. Un- 
usual locations in adults are the sealp, 
eyelids, and penis. Szaboky has re- 
ported eruption on the eyelids, Little 
and Fox, lesions on the penis. Ocea- 
sionally, the rash may be distributed 
unilaterally as was shown by Szaboky, 
Moingeard, Graham Little and 
Klauder, or localized in the axillae or 
groin (quoted by G. H. Fox). Ae- 
cording to Weiss and associates, ‘‘It 
seems clear that almost any part of 
the skin may be involved in the erup- 
tive phenomena of pityriasis rosea, al- 
though it must be admitted that the 
trunk is the site of election.’’ On the 
other hand, Davis and Waldriff,?’ in 
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a recent communication, have present- 
ed evidence that substantiates the elin- 
ical that the eruption 
rather commonly occurs on the sealp, 
face, neck, forearms, and legs. These 
investigators remark that while there 
has been no increase in the incidence 
in pityriasis rosea, yet over the years 
the disease may well have changed 
with respect to its distribution over 
the body to take on a more general- 
ized eruption than it formerly dem- 
onstrated. However, these  investi- 
gators do not discuss specifically pity- 
riasis in children. The incubation pe- 
riod may vary from a few days to a 
month or more. There is no charae- 
teristic blood pieture. Eosinophilia 
and lymphocytosis are frequently seen. 


observation 


5. Unusual Manifestations.—Hax- 
thausen®* stressed that in children an 
atypical lesion on the scalp seems to 
be of diagnostic value. He quotes 
Adamson-Allbutt and Rolleston®* and 
Kumer*® as being in agreement with 
him. Kumer expressly remarks that 
he has never seen it occur in that sit- 
uation in adults. Haxthausen found 
seventy-two cases in one year, of which 
twelve were cases of children under 
fifteen years; of these no less than 
eleven presented a distinct eruption 
on the sealp, while a similar eruption 
was not found in a single adult. 
Among the children, only one, a girl 
of 14 years, presented a normal scalp. 
Hartman" reported the case of a 36- 
year-old chemist, who showed a round- 
ed somewhat edematous sealy lesion, 
the size of a quarter, on the nape of 
the neck and within the hair line. 

6. Oral 


Lesions.—According to 


Greenbaum,’ Guequierre® appears to 
have been the first to have presented 
patients before a dermatologic society 
concomitant 


showing oral lesions. 
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Within one month Greenbaum ob- 
served oral lesions in four patients, 
the first three of whom presented sol- 
itary pinhead-sized, deep red, hem- 
orrhagie macules upon the bueceal mu- 
cosa in the region of the rear molars. 
These persisted from several days to 
one week and then faded away. The 
fourth patient presented oral lesions 
so numerous that the case seemed 
worthy of clinical record. Costello* 
reported a boy of 6 years who had a 
typical eruption of pityriasis rosea 
with the herald patch on the right 
shoulder for three days. The erup- 
tion was accompanied with mateh- 
head- to pea-sized, superficially eroded, 
edematous lesions on the palate, bue- 
cal mucosa, the tongue, and the floor 
of the mouth. The patient’s tempera- 
ture was 101.2° F. by reetum. Costello 
remarked that Guequierre had made 
the point that oral mucous membrane 
lesions were seen more in children 
than in adults, especially if the erup- 
tion was accompanied by fever. One 
of our patients (B. S.) showed definite 
vesicular lesions of the entire mouth 
during the height of the eruption. 
Guequierre and Wright** reported on 
fourteen patients observed in three 
years with associated lesions on mu- 
cous membranes. Among these was 
a boy who showed an annular, pune- 
tate hemorrhagic lesion on the bue- 
cal mucosa and an erythematous seg- 
mented or incomplete annular lesion 
with a definitely raised border on the 
right side. Isadore Rosen, in dis- 
cussing Sobel’s*® paper, said that he 
had observed similar lesions, that is, 
vesicles on the tongue. 

7. Palms.—Davis® reported the 
ease of a 16-year-old girl with a pro- 
fuse rash exhibiting the typical char- 
acteristics of pityriasis rosea, the le- 


i 
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sions upon the palms, similar to those 
of Combes*** case, being indistinguish- 
able from secondary syphilis; yet signs 
for syphilis were absent and the Was- 
sermann reaction was negative. There 
were no lesions on the soles. Combes’** 
ease was of a woman aged 36 years; 
the eruption of one week’s duration 
covered the palms and backs of both 
hands, also the feet. Numerous in- 
stances involving the palms and soles 
in adults have been reported. 

8. Pityriasis Rosea With Pur- 
pura.—Hartman™ reported the case of 
a 41-year-old policeman on whom the 
herald patch was of a hemorrhagic na- 
ture, a case of interest because of the 
unusual association of purpura. Theo- 
retically the e!aboration of the toxin 
causing the damage to the vessel walls 
and resulting in the purpurie lesions 
was due to the same infectious agent. 
Because both types of lesions occurred, 
evolved, and disappeared simultane- 
ously, it is plausible that the cause of 
the pityriasis rosea and the purpura 
was identical. 

9. Diagnosis.—The following points 
are helpful: 

a. A herald patch (primitive patch), 
which is generally mistaken for ring- 
worm of the skin and which is most 
often seen upon the trunk, although 
it may appear anywhere, is the har- 
binger. This herald patch is not al- 
ways found, very frequently being 
overlooked or masked by the results 
of topical applications. It is round 
or oval-shaped and usually precedes 
the generalized eruption upon the 
trunk by one to four weeks. 

b. Mild prodromal symptoms oc- 
eur, including sore throat, malaise, 
and nervous irritability. A general- 
ized adenopathy may be present. 
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There may be a slight elevation of 
temperature. 

e. The eruption itself is at first mac- 
ular or papular, or maculopapular, or 
vesicular, and is for the most part 
distributed upon the trunk. In chil- 
dren, the scalp is frequently involved 
as are also the mucous membranes of 
the mouth. The individual macular 
lesion is of a salmon-colored appear- 
ance, generally oval-shaped, with a 
thin, crinkled, cigarette-paperlike 
seale, the center of which becomes 
loose, but is firmly attached at the 
periphery. The free edges of the scale 
are directed toward the center. The 
center of the macular lesion may be 
completely or partly clear, fawn-col- 
ored, and surrounded by a rosy ring. 
The oval-shaped lesions tend to follow 
the cleavage lines of the ribs. The 
full-blown rash presents at its height 
the outline of an inverted Christmas 
tree, as has already been described. 

10. Differential Diagnosis.—The im- 
portant dermatoses with which pityri- 
asis rosea may be confused include 
(a) tinea cireinata; (b) the macular 
syphilide; (ce) psoriasis; (d) dissem- 
inated seborrheic dermatitis; (e) 
lichen planus; (f) seabies. 

a. Tinea Circinata (Tinea Cor- 
poris): Pityriasis rosea is most often 
mistaken for tinea cireinata but is dif- 
ferentiated from it by the herald patch 
and by the lack of a raised peripheral 
border to its macular lesions. Ring- 
worm of the glabrous skin spreads 
peripherally so that there is soon a 
ring within a ring, the center tend- 
ing to clear; and seraping of the scale 
and culture will disclose mycelial 
threads and fungi upon Sabouraud’s 
medium. The seale in pityriasis rosea 
is peculiarly thin and crinkled, like 
cigarette paper. Too, the lesions are 
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more numerous than those of ring- 
worm, of which seldom more than half 
a dozen are seen upon the body. As 
a further contrast, the distribution of 
ringworm lesions is upon the exposed 
parts of the body, such as the face 
and hands, whereas those of pityri- 
asis are generally upon the covered 
parts, especially the trunk. 

b. Macular Syphilide: The most im- 
portant single point differentiating the 
macular syphilide from the macular 
lesion of pityriasis is the nonscaliness 
of the syphilide. Sealing, if present 
at all in syphilis, is very slight. Too, 
the macules in syphilis are smaller in 
size than those of pityriasis and of a 
reddish brown or copper color. They 
involve the palms and soles, areas of 
the skin seldom affected in pityriasis 
rosea. Macular syphilides involute 
much more slowly than the macules 
of pityriasis and infiltrate more greatly. 
In syphilis, there is frequently a his- 
tory of infection, a positive blood 
serology and concomitant signs of 
syphilis, such as mucous patches, syph- 
ilitie rhinitis, enlarged liver and 
spleen, ete. 

ce. Psoriasis: The seale of psoriasis 
is characterized by an_ imbricated 
mother-of-pearl, heaped-up  appear- 
anee, which in typical cases renders 
diagnosis easy. Nevertheless, psori- 
atie lesions may at times grossly re- 
semble lesions of the macular or papu- 
lar pityriasis rosea. However, the 
lesions of psoriasis are more acutely 
inflamed and are much brighter red 
than the salmon-colored pink seale of 
pityriasis rosea. The Auspitz phe- 
nomenon (bleeding points), present in 


psoriasis, is absent in pityriasis. Fur- 


ther, psoriasis is a chronie dermatosis, 
returning time and again, in contrast 
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to pityriasis rosea, which is generally 
characterized by a single attack. 

d. Seborrheic Dermatitis: The 
greasy, scaly lesions of this seborrheic 
dermatitis are found over those areas 
of the skin richly endowed with se. 
baceous glands, as, for example, the 
sealp, the eyebrows, behind the ears, 
the nasolabial folds, the sternum and 
the spinal column, the umbilicus, the 
flexures of the extremities and creases 
of the groin. The condition involutes 
more slowly than pityriasis. The seales 
of seborrheic dermatitis are coarser, 
more greasy, and more abundant. 

e. Lichen Planus: The violaceous 
polygonal lesions of lichen planus, 
which have a predilection for the an- 
terior surfaces of the wrists, the an- 
kles, and the inner sides of the legs, 
are absent in pityriasis rosea. How- 
ever, lichen planus is often confused 
with the papular type of pityriasis 
rosea. 

f. Scabies: Seabies is sometimes 
confused with the papular type of 
pityriasis rosea, However, the pres- 
ence of burrows in seabies and their 
absence in pityriasis is diagnostic. 
Too, in seabies in children the papular 
lesions are present upon the abdomen 
especially surrounding the umbilicus, 
also upon the elbows, the anterior as- 
pects of the wrists, between the webs 
of the fingers, and between the toes, 
upon the buttocks and the thighs. 
The itching of seabies is characteristic 
in that it is invariably worse at night. 
Finally, the presence of scabies among 
other children, or in members of the 
family, and the identification of the 
acarus are conclusive points diagnos- 
tieally. 

11. Immunity and Recurrences (Re- 
crudescence).—While most investiga- 
tors agree that it is exceedingly rare to 
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find patients who have had two or 
more attacks of pityriasis, recurrences 
are nevertheless occasionally met with. 
Edelston®® reported the case of a child, 
aged 10 years, who had typical lesions 
of pityriasis rosea which cleared in 
three weeks and who, four years later, 
developed the primary lesion in the 
same place as before, with complete 
eruption following in seven days. 
Sayer*® cites two cases: one, that of a 
white woman, 24 years old, who had a 
generalized eruption of pityriasis 
which was cleared up in three weeks 
by the use of Alpine therapy and who 
four years later developed a typical 
generalized eruption, which again was 
cleared in three weeks by means of 
the Alpine lamp; second, that of a 
white woman, 18 years old, with an ex- 
tensive eruption of pityriasis rosea in 
which the Alpine lamp treatment was 
employed, who years later required 
treatment for another attack. In his 
report, Sayer mentions Klauder’s case 
presented before the Philadelphia Der- 
matological Society in 1928, and also 
a ease presented at the New York 
Aeademy of Medicine by Feldman in 
1931, these both being cases of two at- 
tacks of pityriasis rosea in a patient. 
Allen, in a discussion of the paper by 
Weiss and associates,’® claims to have 
seen the disease recur seven times in a 
patient. Sherwell saw the disease in 
the same patient at two successive 
pregnancies. Zeisler, in a discussion 
of the same paper, said that he per- 
sonally had pityriasis twice. Sayer 
insists that it is important to dif- 
ferentiate between a recurrence and a 
recrudescence; suggesting that it is 
best to set an arbitrary time limit of 
one year between the attacks in order 
to classify another eruption as a re- 
Thus, Weiss’® mentions a 


currence. 
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ease of pityriasis rosea which had con- 
tinued longer than one year. Graham 
Little’s case of a boy was a recrudes- 
cence and not a recurrence, for in 
this instance the disease lasted five 
weeks, followed by a month of free- 
dom, then had an acute recurrence 
for five weeks. Engman and Kile*' 
reported a white woman, aged 36 
years, with three typical attacks of 
pityriasis with a minimum period of 
four years between the attacks. La- 
Roceo*? reported a 17-year-old boy in 
whom three attacks of pityriasis rosea 
occurred at intervals of approximately 
three or four months, each attack last- 
ing from two to three weeks. Still 
the eruption disappeared each time 
after the second roentgen ray treat- 
ment with 75 r (unfiltered). This 
ease, too, would fit much better the 
class of a relapse than of recurrence. 


12. Complications.—No serious com- 
plications follow pityriasis rosea. Reu- 
ter*® has even gone so far as to state, 
‘‘Complications and sequelae of pity- 
riasis rosea are practically unknown.”’ 
Reuter, however, did report a throm- 
bophlebitis of the left forearm which 
developed four weeks after the ap- 
pearance of a herald spot, no other 
cause being found. Scratching caused 
by pruritus, which is usually of moder- 
ate severity during the height of the 
dermatosis, may be followed. by ee- 
zematization or impetigo contagiosa, 
or both. 

13. Prognosis.—Prognosis is good. 
Involution generally occurs anywhere 
from four to six weeks. An erythema 
dose of ultraviolet light from the mer- 
eury quartz lamp (Alpine) tends to 
shorten the course of the disease by 
several weeks. While mild and even 
severe constitutional reactions have 
been reported in pityriasis rosea, the 
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nervous system has been seldom, if 
ever, implicated. Jekel** reported the 
ease of a 15-year-old white schoolgirl 
who first became ill with a common 
cold accompanied by severe headache, 
which was followed in three days by 
an eruption on the right side of the 
trunk. A day later the patient became 
conscious of a peculiar feeling on the 
left side of the face with inability to 
smile and to close the left eye. There 
was also a disturbance of taste on the 
left side of the tongue, but no other 
sensory changes. The patient made 
a complete recovery from the Bell’s 
palsy in three weeks. 

14. Management.—Pityriasis rosea 
is a self-limited disease, the clinical 
manifestations of which usually sub- 
side after four to ten weeks. The 
remedies that have been employed at 
one time or other are legion so that 
no attempt will be made to discuss all 
of the drugs that have been employed 
for this purpose. Of particular in- 
terest is the injection of milk used by 
Leiner,” a pediatric dermatologist of 


Vienna, apparently for its nonspecific: 


effect. He reported that in children 
treated by such injections, desquama- 
tion began after four or five days, and 
involution of the rash began after a 
week. 

Of all methods for treating pityri- 
asis, perhaps ultraviolet light from 
the mereury vapor quartz lamp is the 
most useful, and most popular among 
dermatologists. Hazen,'*® for example, 
says, ‘‘The use of ultra-violet light 
markedly shortens the course of the 
disease. It is necessary to effect a 
very slight erythema in order to cure 
the disease rapidly. Suberythema 
doses have little or no effect.’’ Again, 
Michael* says, ‘‘In using ultra-violet 
light in this disease, the effect aimed 
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at is the production of erythema fol- 
lowed by superficial exfoliation. Any- 
thing short of this does little good 
and anything more produces unneces- 
sary temporary disability.’’ 

Recently Vass*’ reported on ninety 
patients treated with highly diluted 
trichophyton extract 1:500.  Treat- 
ment was started forty-eight hours 
after first determining their sensi- 
tivity to trichophyton by skin test- 
ing. Intradermal injections of the 
same dilution were given three times 
weekly in increased doses over a pe- 
riod of two weeks. Itching, if pres- 
ent, stopped after the second or third 
injection and the eruption disappeared 
entirely or was only faintly visible 
after three to six injections. However, 
5 per cent of the patients did not show 
any improvement. In a subsequent 
study, Vass** used fungus extracts 
(trichophyton and oidiomyein), staph- 
ylocoeceus toxoid, and a sterile solu- 
tion of lactalbumin in colloidal form 
as the therapeutic agents with isotonic 
sodium chloride solution U.S.P. as the 
control on 270 patients. Good results 
were obtained with intradermal injec- 
tions of trichophyton extract ‘‘oidio- 
mycin,’’ staphylococcus toxoid (digest 
modified), and intramuscular injec- 
tions of a sterile solution of lactalbu- 
min in colloidal form, respectively. 
No such results were obtained by in- 
tradermal injections of isotonic sodium 
chloride or lactalbumin solution. The 
theory is expressed that the results 
were probably due to a nonspecific 
effect of the active substances. The 
study did not show any specific evi- 
dence in favor of anything of fungus 
origin for pityriasis rosea. Carpenter, 
in his comment on Vass’s article,** sug- 
gests that the rapid improvement re- 
ported by Vass in patients was due to 
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daily starch baths and loose clothing, 
and to a possible nonspecific effect of 
the trichophyton extract. Carpenter 
from his previous experience with pity- 
riasis rosea is convinced that pityri- 
asis rosea cannot be considered a 
fungus infection. 

Niles and Klumpp" used serum 
from convalescent patients in doses 
of 5 ¢.c. intramuscularly once or twice 
weekly. While no definite conclusions 
were drawn, these investigators were 
encouraged by this treatment, the pa- 
tients who received serum soon becom- 
ing more comfortable, and many stat- 
ing emphatically that the itching 
ceased shortly after one injection. 
Frequently, the inoculation of auto- 
blood (10 ¢.e.) taken from the patient 
(median basilie or cephalic vein) and 
introduced intramuscularly into the 
buttock has proved quite effective both 
in relieving the pruritus and in caus- 
ing the lesions to disappear more rap- 
idly. In the authors’ opinion, it has 
been effective in approximately 40 
per cent of patients treated by such 
means. 

The use of soap and water, perhaps 
because of the alkali contained in the 
soap, tends to make the dermatosis 
worse. Accordingly, the use of ordi- 
nary soap is contraindicated. Cleans- 
ing temporarily may be accomplished 
by colloidal starch baths or oatmeal 
baths, which are useful and tend to 
soothe the highly irritated skin. 
Klauder’ states that the liberal use of 
taleum powder containing menthol 
and phenol and a daily bath ‘either of 
starch, bran, or oatmeal water, one 
pound to thirty gallons of water, are 
useful. Emulsions and creams are the 


ideal preparations for topical use. 
Shake lotions that are drying should 
be avoided. 
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The following three case reports are 
examples of the disease as it oc irs in 
children. 


Case 1—B. S., female Negro child 
aged 2 years. This child was first 
seen at the Skin and Cancer Hospital, 
Philadelphia, by one of us (H. H. P.) 
on June 22, 1951. The past history 
is irrelevant. The child, always a 
healthy infant and bottle fed, had been 
vaccinated against smallpox but had 
not received any of the other cus- 
tomary immunologie procedures. The 
mother stated that the child became 
ill one week before she was brought 
to the hospital, and that her complaint 
was a ‘‘sore throat’’ without fever. 
On June 16, the mother noticed a few 
very fine itching ‘‘pimples’’ upon the 
armpits. At that time she also noticed 
upon the external genitalia a ‘‘ring- 
worm’’ sore, which grew gradually 
larger. The rash then spread to the 
face, head, arms, and body. When the 
child was first seen at the pediatric 
dermatologic clinic, the lesions con- 
sisted of minute vesiculopapules, es- 
pecially well marked upon the an- 
terior axillary folds and upon the neck. 
Other lesions consisted of papules sym- 
metrically situated upon the chest and 
upon the back. The sealp was charac- 
terized by a diffuse folliculitis. Many 
of the areas of the scalp were covered 
with thickened crusts (impetigo), as 
was also the left elbow. A thickened, 
crusted lesion (eezematized) was seen 
over the right labia majora; it ap- 
parently marked the site of the herald 
patch. Later the rash became papu- 
lar with many sealy macules. Con- 
servative treatment by means of starch 
baths and a one-half per cent liquor 
earbonis detergens in calamine emul- 
sion gave relief from itching. 

Interesting was the examination 
of the mucous membrane of the mouth 
at the time the child was first seen. 
Numerous small vesicles surrounded 
by an erythematous halo were seen 
upon the buceal mucosa and upon the 
mucous membranes of the hard and 
soft palates. A blood Wassermann 
was reported negative. A biopsy, tak- 
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Fig. 1 (Case 1).—B. S., Negro female, aged 2 years, with vesiculopapular and pooier 


lesions of pityriasis rosea. The papules and some macules follow the cleavage lines of the ribs. 
The herald patch upon the right labia majora has become eczematized through scratching. 
Note that the thighs are practically free from the rach, 
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en June 28, 1951, was reported as 
follows: Degeneration of the lining 
epithelium, slight capillary hyper- 
plasia, lymphoeytie infiltration, gran- 


ulation tissue, fibrosis. Diagnosis: 
mild, nonspecifie dermatitis, com- 
patible with pityriasis rosea. This 


child made an eventual recovery. The 
body was entirely clear of the rash 
five weeks after she was first seen. 


Case 2.—H. J. L., white female 
aged 6 years 11 months. This child 
was first seen by one of us (H. H. P.) 
on Feb. 24, 1951, because of a gen- 
eralized pruritic eruption mostly up- 


Fig. 2 (Case 1).—Histopathologic section taken from the skin of the left shoulder. 
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cinate lesion about the size of a quar- 
ter piece appeared upon the skin 
overlying the left shoulder blade to 
which the mother paid little attention. 
On February 12, a faint rash appeared 
over the patient’s chest and back which 
rapidly became generalized and re- 
sembled prickly heat. This rash also 
came to involve the skin behind each 
ear lobe, although the face remained 
free of any rash. There was no ele- 
vation of temperature. The child con- 


tinued at school, felt in perfect good 
health, made no complaint of feeling 
tired, or of having a ‘‘sore throat.’’ 


Note 


the large number of vesicles (indicated by the arrow) in the rete malpighii and in the upper 


portion of the epidermis just 


beneath the stratum corneum. 


Note also the presence of a 


degree of parakeratosis in the stratum corneum above and to the right of the vesicles, 


on the chest, abdomen, and back, of 
approximately one month’s duration. 
Past history: a full-term healthy 
baby, delivered normally, birth weight 
8 pounds, 9 ounces. Breast fed until 
six months, she throve nicely. De- 


velopment was normal; a brother in 
good health. The patient had had the 
usual immunologic procedures during 
infaney, having been successfully vac- 
cinated against smallpox after the first 
two vaccinations upon the arm failed 
to ‘‘take.’’ 


On Feb. 1, 1951, a eir- 


acanthosis and the extreme pale-staining effect of the entire epidermis (edema). 


The family physician being consulted 
called the condition ‘‘measles.’’ The 
child was put to bed, given a ‘‘shot’’ 
of 300,000 units of procaine penicillin 
in oil intramuscularly; penicillin per 
os was also prescribed. The rash 
spread during the following two days 
to involve the skin of the abdomen 
and the entire back of the chest and 
lumbar regions. Still, except for 
slight itching, there was no discom- 
fort. The attending physician, called 
in again, in the absence of bronchitis 
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or running nose, insisted that the eon- 
dition was ‘‘measles.’’ Accordingly, 
a second ‘‘shot’’ of procaine penicillin 
in oil, 300,000 units, was administered 
intramuscularly on February 16. At 
this time penicillin was discontinued 
orally and Chloromyeetin capsules 
ordered. <A liquid antihistaminie to 
be taken every four hours was also 


A. 


Fig. 3 (Case 2).—H. L., white girl, aged 6 years, 11 
The macular type of pityriasis rosea. 
Note the symmetrical, uniform distribution of the macular, 


days after patient was seen (Feb. 26, 1951). 
sis at its height (‘full blown”). 
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of considerable itching. Yet the tem 
perature remained normal. The fol 
lowing day, when the rash became 
quite red, more scaly and ‘‘angry 
looking,’’ pediatric dermatologic con- 
sultation seemed advisable. On Feb- 
ruary 24, when the patient was first 
seen by one of us (H. H. P.), the rash 
was full blown, consisting of innumer- 


months. Photographs taken two 


A, Dermato- 


sealy, circinate, and oval-shaped lesions which involve mostly the chest, abdomen, and neck. 
Note how the upper extremities are comparatively free from eruption; also that the lesions 
upon the lower area of the abdomen, which was the site of later involvement, and upon the 
chest are more discrete, tending to follow the lines of cleavage, while those situated upon the 
chest are flatter and more confluent. B, Note that the lesions end abruptly at the upper 
level of the buttocks. The posterior surfaces of both upper extremities are for the most part 
uninvolved by the rash. The remains of the herald patch can still be seen upon the skin over 
the left shoulder blade. 


prescribed to be taken at the same 
time as the Chloromyeetin capsules. 
The rash, still spreading, now involved 
the neck, face, the scalp, and upper 
half of both arms. A few discrete 
‘*spots’’ also appeared upon both 
thighs. The rash had now become 
very sealy, and the child complained 


able scaly, macular, oval-shaped and 
rounded lesions covering the neck, 
trunk, ‘upper half of the extremities, 
and less so upon the forearms, ending 
abruptly at the thighs. The condi- 
tion was diagnosed as macular lesions 
of pityriasis rosea. The course of the 
disease was uneventful. In another 
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week the rash had faded except for a 
few diserete lesions upon the arms, 
hands, and legs. Management con- 
sisted of starch baths and rose water 
ointment, containing 2 per cent of sal- 
ievlie acid. 


Fig. 4 (Case 3).—C. S., Negro female, aged 8 years. 
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per extremities, and the borderline 
areas of the sealp. A herald patch, 
which measured 1144 by 1 inch, was 
observed upon the anterior surface of 
the left forearm. This child gave a 
history of having had repeated at- 


Papulofollicular type of eruption. 


Note the unusual involvement of the face, the lesser involvement upon the chest and the upper 


extremities, 
pared to those of the face and scalp. 


Case 3.—C. S., Negro female, aged 
8 years. (This patient was seen by 
one of us (I. I. L.) on June 28, 1950, 
at the out-patient dermatologic clinic 
at the Metropolitan Hospital, with a 
generalized erythematous, papulofol- 
licular rash. The eruption involved 
the face, neck, axillae, chest, and up- 


Interesting is the sparseness of the lesions upon the trunk and extremities com- 


tacks of tonsillitis for which she had 
received sulfathiazole and a gargle 
containing Dobell’s solution. The 
rash was slightly pruritic. Two weeks 
later, the lesions had involuted con- 
siderably; uneventful recovery fol- 
lowed. 
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5.—Photographs of a case in a Porto Rican girl, aged 11 years, seen at the Flower 


Fig. 
and Fifth Avenue Hospitals. Two primary lesions which the mother thought were “ringworm” 
were first noticed upon the left chin two weeks previously. A generalized rash followed 
approximately one week later —— mostly the trunk, the forearms, arms, and the thighs. 


This patient complained of considerable itching of the skin. There were no constitutional 

symptoms. When the patient was seen one week later, the lesions upon the trunk were 

eczematized from scratching. Note the two oval-shaped primary “herald spots” upon the left 

chin and the characteristic oval and rounded lesions with scales upon the trunk. The lesions 

wee the trunk follow the cleavage lines of the ribs (early case). (Courtesy Dr. Rafael M. 
vera.) 
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Fig. 6.—Photographs of a case in a Negro boy aged 3 years, 7 months, seen at the 
Flower and Fifth Avenue Hospitals. This patient demonstrates the “full-blown” clinical appear- 
ance of pityriasis rosea, at the height of the dermatosis. Note the oval-shaped scaly macules 
that cover the skin of the face, neck, and trunk. Many of the lesions upon the anterior trunk 
are confluent. The rash was first noticed upon the neck three weeks prior to the time the 
patient was first seen. The herald spot was apparently overlooked. pite the extensive 
involvement of the dermatosis, there was very little itching. 
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SUMMARY 


1. The etiology, classification, clin- 


ical picture, course, distribution of 
lesions, differential diagnosis, compli- 
cations, prognosis, and management 


of 


pityriasis rosea in children have 


been discussed. 


2. Several case histories of patients, 


subjects of pityriasis rosea, including 
a histopathologic section from a pa- 
tient, have been reported. 


3. It is hoped 


that pediatricians 


will be more alert to recognize the clin- 
ical manifestations of the dermatosis 
and will guard against producing a 
dermatitis venenata (therapeutic der- 
matitis) from the indisereet use of 
topical remedies. 
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ation to Dr. Herbert J. Spoor for reviewing 
the manuscript. 
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ADOPTION 


Morris Bakwin, M.D., Harry Bakwtn, M.D. 
New York, N. Y. 


CCURATE figures on the number 

of adoptions are not available 
since many adoptions are arranged in- 
dependently and hence are not re- 
eorded. The Mid-Century White 
House Congress estimated that almost 
38,000 children were adopted by peo- 
ple unrelated to them by birth or mar- 
riage in 1948. An equal number were 
adopted by relatives. 

The number of adoptions is increas- 
ing. According to the report of the 
New York State Citizen’s Committee 
of One Hundred for Children and 
Youth (1951) there were two and one- 


half times as many legal adoptions in 


1949 as in 1940. 

Adoption of children by people not 
related to them is accomplished 
through social agencies or by inde- 
pendent arrangements. Amatruda 
and Baldwin found that 76 per cent 
of agency placements were ‘‘good’’ 
compared to only 46 per cent of inde- 
pendent placements. The criterion 
for a good adoption was the placement 
of a healthy, normally intelligent baby 
in a stable, secure home where a de- 
cent upbringing could be expected. 
Their study, based on 200 cases, gives 
definite evidence of the superiority of 
agency placement. 


From the Department of Pediatrics, College 
of Medicine, New York University-Bellevue 
Medical Center, and the Department of Pediat- 
rics, New York Infirmary. 


The disadvantages in agency place- 
ment are (1) the babies are older 
when first placed, only fourteen being 
under 3 months of age as compared 
with seventy-nine independently 
adopted in Amatruda and Baldwin’s 
series. All were not placed until 2 
years old while all of the independent 
placements were made before 1 year 
of age. (2) The agencies do not handle 
enough adoptions and are too slow in 
making the arrangements. 

There are always risks in adoption 
although a probationary period de- 
creases these. No mechanism exists for 
removing an adopted child from an 
undesirable home except for physical 
abuse or neglect, nor for removing a 
baby who is a poor adoption risk from 
good parents. 


WHY COUPLES ADOPT A CHILD 


Generally speaking, parents adopt a 
child because they are unable to have 
one of their own. An exception is the 
child of a dead or destitute relative or 
friend. Sterility is the most common 
cause of childlessness. It is often or- 
ganic but it may be functional. The 
generative organs of both partners 
seem to be entirely normal and no con- 
traceptive measures are used, yet con- 
ception does not take place. In such 
cases, the mother often becomes preg- 
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nant after adopting a child although 
previous attempts were fruitless. The 
mechanism of functional sterility is not 
understood. It is regarded by some as 
representing an unconscious avoidance 
of conception by the woman on the 
basis of a dislike of children. What- 
ever the mechanism, experience shows 
that, by and large, these women make 
very good mothers. 

Most couples who adopt a child 
greatly desire one. Occasionally the 
reason for adoption is fear of a hered- 
itary taint like insanity or amaurotic 
family idiocy or because of a previous 
experience with a defective child. 
Children are not infrequently adopted 
in an effort to preserve a shaky mar- 
riage. As might be expected the pro- 
cedure under such circumstances is 
only rarely suecessful. Sometimes a 
sense of duty to society or the prestige 
value of having children is the prin- 
cipal incentive. Occasionally, in farm 
communities especially, a child is 
adopted as a source of cheap labor. 


TRUE MOTHER’S ATTITUDE TOWARD 
ADOPTION 


It is hard for a mother to give up 
her child. If she appears to be in a 
hurry to be rid of him or has decided 
during pregnancy to have him adopted 
she is most probably voicing the opin- 
ion of others or she is being pressed 
by relatives. In such instances the 
maternal attitude often changes after 
the delivery. 

The decision to give up a baby is 
likely to be permanent if it is based 
on sound thinking and planning. 


Factors to consider are the mother’s 
attitude toward her illegitimate child, 
her ability to care for him, the effect 
of the child on her family, and her 
plans for the future. 
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Many mothers feel they can make a 
better decision if they are separated 
from the child. In such instances 
foster care for the infant can be 
arranged. It usually takes a mother 
three to six months to decide to give 
up her child permanently. Many 
agencies do not permit first adoption 
papers to be taken before six months. 

In New York City many infants 
who are to be adopted are taken from 
the hospital at 5 to 10 days of age and 
kept in study homes until they are old 
enough to have developmental tests— 
about 12 weeks. The homes are, for 
the most part, well run and the infants 
get plenty of mothering. 


PARENTAL ATTITUDES 


Adoptive parents are usually older 
than true parents since they have tried 
for some years to have a child of their 
own and then have had to wait until a 
suitable infant became available. Like 
most older parents they tend to be 
overaffectionate, overanxious, overpro- 
tective and overindulgent. In addi- 
tion, their self-confidence has been to 
some extent undermined by their in- 
ability to propagate and they conse- 
quently feel inadequate. 

A certain proportion of adoptive 
parents are rejectors. This is to be 
suspected when the decision to adopt 
a child has been unduly prolonged or 
when excessively rigid specifications 
are set up for the type of child to be 
taken. The search for a child with 
specifie attributes such as blond hair, 
blue eyes, and so on may be deter- 
mined by their having had such a child 
of their own and lost him, but more 
often it is indicative of a certain aver- 
sion toward children. Such persons 
are likely to be fixed on the desired sex 
of the child. They often prefer an 
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older child since they regard little 
babies as bothersome and messy. On 
the whole the best foster parents are 
those who are unable to have a child 
of their own because of organic ste- 
rility. 

Some adoptive parents are concerned 
that the child may have inherited un- 
desirable traits and they fear, when 
the true parents are unmarried, that 
the child will lack sex control. Such 
fear is baseless. The child of an illicit 
union is just as susceptible to training 
as are other children. Misbehavior 
cannot be blamed on _ the 
background. 


unknown 


Though most communities require 
that the adopted child and the adoptee 
parents are of the same religious faith, 
occasional inter-faith adoptions take 
place. These may give rise to serious 
difficulties later on and should not be 
encouraged. 


CHILD’S ATTITUDE TOWARD 
BEING ADOPTED 


Most adopted children grow up witli 
quite normal feelings and attitudes 


toward the parents. Even when the 
adoptive parents have their own chil- 
dren, the adopted child is generally 
accepted fully. Intrafamilial harmony 
is threatened when the parents fail to 
inform the child of his status and he 
discovers it in an emotionally disturb- 
ing way; and when the parents, out of 
a mistaken notion that any deviation 
in the child’s behavior is due to his 
bad heredity, proceed to introduce 
strenuous remedial or disciplinary 
measures. The parents fail to realize 
that, from time to time, every normal 
child behaves in an irritating and an- 
noying way and even engages in be- 
havior which may be alarming. 


THE JOURNAL OF PEDIATRICS 


EARLY VERSUS LATE ADOPTION 


When a child is adopted during in- 
faney he has the advantage that his 
adoptive home is the only one he has 
ever known and the adoptive parents 
are the first ones to whom he makes 
emotional attachments. There has 
been no opportunity for previous bad 
handling. When a child is adopted at 
a later age he will resent the change of 
domicile even though his previous home 
may have been much inferior to his 
new one. A child of only 3 or 4 years 
is acutely aware of the change. Some- 
times the child is unaccustomed to the 
attention of affectionate parents and 
hence does not know how to respond. 
If he has been adopted from his own 
home there may be resentment at being 
taken from his family, and shame that 
his parents would give him up. 

A child who has been in an institu- 
tion for an extended period before 
adoption may show the undesirable 
personality traits which result from 
emotional deprivation thus making 
management by the adoptive parents 
difficult. Shifting from one foster 
home to another is also disturbing. On 
the other hand, if the child has been 
reared in a foster home or in an insti- 
tution where the attendants were warm 
and affectionate, there will be no un- 
desirable effect on his personality de- 
velopment. Many of these children 
have made good adjustments in later 
life. Fortunately most placement 
agencies understand the nature of the 
trauma which may result from separa- 
tion from the mother and residence in 
an institution. 

Obviously none of these objections 
holds when a very young baby is 
adopted. Here, however, the risk of 
undetectable abnormalities is greater, 
the uncertainties of developmental de- 
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viations are ever present, and the in- 
telleetual potentialities are undeter- 
minable with any exactness. 

In general the best advice is for the 
prospective parents to select a baby 
within the first six months of life whose 
background has been carefully investi- 
gated and whose physical examination, 
and Wassermann and tuberculin tests 
reveal no abnormalities. 


INFORMING THE CHILD 


Most 2- and 3-year-old children are 
probably aware, at the time, of the 
change to a new home but they quickly 
forget. The older they are at the time 
of adoption the more clearly do they 
comprehend their changed status. 

Parents should inform the child that 
he is adopted as soon as he is old 
enough to comprehend—usually during 
the fourth year. At first he will un- 
derstand little and promptly forget 
what he has been told but as compre- 
hension grows and the information is 
repeated he will come little by little 
to grasp the situation. Not to tell the 
child may expose him to an uncomfort- 
able and even distressing situation 
since sooner or later the information 
will come to him from playmates or 
bits of overheard conversation. Fear 
that the child has discovered his true 
status and is brooding over it is a 
common source of worry among par- 
ents who have not told the child that 
he is adopted. The adoptive parents 
may put off informing the child be- 
cause they are eager for him to have 
the ‘‘security’’ of growing up in the 
belief that they are his true parents, 
or they may be merely postponing a 
task which they find difficult and some- 
what distasteful. 

The information is best given to a 
3- or 4-year-old child as a story about 


133 


a mummy and daddy who had no chil- 
dren of their own and who looked 
everywhere until they found a baby 
who just suited them. And that is 
the way they got him.* 

The child should never be reminded 
that he is adopted when the parent is 
angry or otherwise displeased with 
him. He should know that he was 
deliberately chosen, that his present 
home is permanent, and that he is very 
much wanted. 

When he . old enough he should be 
told someth: g about his true parents. 
They should be presented in the most 
favorable light possible, as the victims 
of accident or misfortune so that no 
blame may be attached to them. When 
nothing is known about the parents 
the child may gain assurance by re- 
ceiving information about his nation- 
ality and the stock from which he has 
sprung. It is not advisable to have 
the adoptive parents meet the true 
parents. The child should not be told 
the name of his true parents nor their 
whereabouts. It is best for him to un- 
derstand that they are dead. 


CHILD’S CONCERN ABOUT BEING ADOPTED 


It is helpful for the parents to know 
that, at certain periods in their child’s 
life, he will be especially concerned 
about being adopted. If they can anti- 
cipate his questions and reactions they 
will be prepared to answer them and 
they will be less likely to become con- 
fused and anxious. The child’s reae- 
tion to being adopted is, to a large 
extent, a reflection of that of his par- 
ents. If their attitude toward him is 
one of affection and understanding, he 
will react similarly to them and he will 
feel safe and confident in his relations 

*See Wasson, V. P.: The Chosen Baby, Re- 


vised Edition, New York, 1950, J. B. Lippin- 
cott Company. 
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with them and consequently his doubts 
will be easily resolved. 

The first period of questioning comes 
when the child begins to go to school 
and to have new experiences outside 
the home. At this time even true chil- 
dren not infrequently think that they 
are adopted. Sometimes, when they 
consider that they have been punished 
or deprived unfairly, they react with 
the feeling that their own parents 
could not possibly be so unkind to them 
and such expressions as: ‘‘You aren’t 
my real mother. I hate you,’’ are not 
uncommon. Even true mothers are 
hurt by these outbursts, but the adop- 
tive mother is likely to feel guilty and 
to wonder whether she is bringing up 
her child properly. If the parents are 
prepared for these reactions and ex- 
pect them, the rage episodes will not 
be so disturbing to them. 

The second period is during adoles- 
cence when the desire to be like other 
children is very strong and when being 
adopted means being different. How- 
ever, other interests, such as being in- 
cluded in a group and having many 
dates, are more important at this age 
and the worry is not deep-seated. 

The third period is during late 
adolescence when concern about true 
family background and heredity is on 
a more mature level. New doubts arise 
in the adolescent’s mind: Will he ever 
marry, what will his mate think of his 
being adopted, what will his children 
inherit? Having some _ information 
about his background and family will 
help to answer these questions. The 
knowledge that they were of a certain 
socioeconomic group and national back- 
ground, that their occupations were of 
a certain kind are helpful. An ap- 
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preciation that attitudes, skills, and be- 
havior patterns are largely learned 
and not inherent will give assurance. 

The fourth period of doubt follows 
marriage. First, the adopted person 
is troubled about what his offspring 
will be like and what unknown, un- 
have 
been inherited. If a child does not 
conform, the old uncertainties are 
revived. Peculiarities of appearance, 
delays in development, difficulties at 
school arouse doubts. In true families, 
if the ancestors are known, the diserep- 
ancies may be explained and resem- 
blanees to relatives discovered; and 
when things have turned out well there 
is reassurance and comfort. With the 
adopted person an exaggerated signifi- 
cance may be attached to any devia- 
tion. Sometimes the mate or his family 
blame the adopted person for the de- 
viations they do not like. 


HANDICAPPED CHILDREN 


There are many kindly people who, 
with full knowledge of the implications 


- of permanent crippling and chronic 


illness, will gladly adopt a handicapped 
child. Agencies are beginning to en- 
courage such adoptions. Couples who 
understand the personal and financial 
responsibilities which they are assum- 
ing should be helped in their noble 
endeavor. 
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News and Notes 
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Hong Kong, China. 
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Dr. 


The American Board of Pediatrics has 
changed the date of the oral examination 
previously announced to be held in St. 
Louis in April, 1952, to March 21, 22, and 23, 
1952. 


Dr. F. Howell Wright has been promoted 
to a full professorship of pediatries at the 
University of Chicago Medical School. 


Dr. Norman Gregg of Sydney, Australia, 
has been awarded the Mickle Prize of the 
University of Toronto for outstanding work 
in ‘‘world medical Dr. Gregg 
was the ophthalmologist who in 1941 recog- 
nized the relationship between rubella in the 
early months of pregnancy and congenital 
cataracts in the newborn infant. 


research, ’’ 
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The central theme of this year’s regular 
refresher course for pediatricians at Tulane, 
Feb. 11 through 16, 1952, inclusive, will be 
** Aeccidents.’’ Visiting faculty members for 
the course will include Dr. George Wheatley 
of New York City, Dr. Albert D. Kaiser of 
Rochester, N. Y., and Dr. Irvin Kerlan of 
Washington, D. C. Major emphasis will be 
paid to defining the pediatrician’s role in 
community planning for prevention and 
management. Those interested should com- 
municate directly with the Department of 
Pediatrics or the Division of Graduate Medi- 
cine, Tulane Medical School, 1430 Tulane 
Ave., New Orleans, La. 


According to the November reports of the 
U. S. Public Health Service, there is an in- 
crease over last year in the number of cases 
of measles being reported. The increase is 
chiefly in the New England and Middle At- 


lantie states, 


Book Reviews 


Handbook of Pediatric Medical Emergen- 
cies. Adolph G. DeSanctis, M.D., and 
Charles Varga, M.D., St. Louis, 1951, The 
C. V. Mosby Co., 284 pages. Price $5.00. 


This is a useful and practical text that 
should be in the receiving room of every hos- 
pital in the country. Pediatricians will find 
it an important addition to the permanent 
shelf of their library. The Handbook is an 
outgrowth of material prepared over a num- 
ber of years by Dr. DeSanctis and his staff 
for postgraduate students and a few years 
ago was privately published in a booklet of 
90 pages. This revised text, greatly enlarged 
over the earlier booklet, resulted from the 
demand for the privately printed edition. 

The first five chapters discuss the treat- 
ment of medical emergencies of the cardio- 
vascular, gastrointestinal, genitourinary, cen- 
tral nervous, and respiratory systems. As a 
rule, the authors give only the method of 
treatment for the emergency that they have 
found best in their own experience, and do 
not discuss the variations in use in other 
clinies which are usually of minor importance. 
The material is thus based on experience 


rather than a compilation. Chapter 5 dis- 
cusses drowning and describes the Eve method 
of artificial respiration used in Great Britain, 
as well as the Schiifer method usually taught 
in the United States. 

In some ways the chapter on accidental 
poisoning is the most useful in the book. 
These are emergencies which call for imme- 
diate treatment. They comprise some 1 per 
cent of pediatric hospital admissions and are 
responsible for the deaths of many children 
each year. In the chapter in the text the 
treatment is given for the active poisonous 
agent or drug. To this the authors have 
added an appendix listing the poisonous sub- 
stance in over 500 commercial j reparations 
which may be the cause of the poisoning, 
as so and so’s ant paste, roach killer, rat 
poison, weed spray, cough medicine, etc. 
Anyone who has had the experience of having 
to telephone half way across the country to 
some manufacturer to find the formula of 
some preparation which has been accidentally 
ingested by a child will appreciate the value 
of this list. We are certain that the authors 
would appreciate additions to this list based 


|_| 
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on the experiences of pediatricians in all 
parts of the country. 

Miscellaneous emergencies as bites, burns, 
and hiccough are considered in another chap- 
ter. A new section not appearing in the 
earlier booklet is an excellentiy illustrated 
section on pediatric procedures as vein punc- 
ture and lumbar puncture. From this review 
of the contents and character of the Hand- 
book, it is obvious why it is so valuable for 
immediate reference and use when a pedi- 
atric emergency occurs. It makes readily 
available so much that the pediatrician or 
younger house officer cannot be expected to 
carry in his head, and yet may be the impor- 
tant factor in saving the life of the child. 


Angiocardiography as a Diagnostic Aid in 
Congenital Heart Disease. J. W. ©. de 
Groot, M.D., Amsterdam, 1951, Keesing, 
108 pages. 


This monograph is divided into two parts. 

Part I: This section is devoted primarily 
to a historical survey of the literature on 
angiocardiography. The various methods and 
techniques used by various workers in this 
field are described together with the compli- 
cations that have resulted. The various in- 
dications and contraindications are specified 
and a general discussion of normal and ab- 
normal angiocardiographs is given. 

This section is of value as a general ex- 
planation of method and procedure. 

Part II: This section gives a very brief 
description of the bare techniques used by 
the author in performing a series of fifty-one 
angiocardiographs on patients with various 
types of cardiac abnormalities. The re- 
mainder of this section describes the findings 
in various specific types of abnormalities, 
such as tetralogy of Fallot, tricuspid atresia, 
transposition of the great vessels, etc. Under 
each heading, several specific cases are cited 
with a short résumé of the clinical history 
and findings, and a more detailed ‘account 
of the angiocardiographic findings, with a 
full discussion and explanation of these find- 
ings. 

The running text is not accompanied by 
diagrams or illustrations, but there are nine- 
teen illustrations at the end of this section, 
given to illustrate specific abnormalities. 

In general, the monograph is well done and 
easily readable. It will be of value in corre- 
lating the angiocardiographic findings with 
the other findings of patients with these 
types of cardiac abnormalities. 
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1t would seem that its value would be en- 
hanced had it been possible to more pro- 
fusely illustrate the running text with dia- 
grams and pictures to more c'ear!y illustrate 
the points discussed. CARSON. 


Medicina Infantil. Juan P. Garrahan, 
Buenos Aires, 1951, ‘‘El Ateneo,’’ ed. 7 
(corrected and enlarged}. 1,196 pages, 
197 illustrations; also 21 full-page plates 
in black and white, and in color; with an 
index. Price, paper bound 160, imitation 
leather 180 Argentine pesos (approxi- 
mately $21 and $24, respectively). 


The seventh edition of Garrahan’s text- 
book, long and justifiably popular among 
Spanish-American physicians, represents a 
genuinely solid accomplishment. 

The volume is divided into three sections. 
The first, numbering 468 pages, is devoted to 
the physiology and diseases of infants; the 
second, 616 pages in length, concerns disor- 
ders which occur in both infants and chil- 
dren; the final section deals with miscella- 
neous matters peculiar to pediatrics. 

While the book manifests some of the 
shortcomings which inescapably result from 
single authorship, the discussion of most top- 
ies is authoritative, objective, and well docu- 
mented. Bibliographic references, while nu- 
merous, are not nearly so complete as one 
might wish and are somewhat inconveniently 
inserted into the text, whence they cannot be 
retrieved without search. There are some 
significant omissions, of which systematic 
treatment of growth and development, pedi- 
atric urology, disorders of the skeleton and 
of the emotional problems of childhood may 
be mentioned. As in many medical text- 
books, the quality of reproduction of photo- 
graphs and x-rays leaves much to be desired. 

These criticisms are not intended to be 
derogatory: the book as a whole is good. 
In fact, it is, from the point of view of this 
reviewer, probably the best and certainly the 
most up-to-date textbook of pediatrics in the 
Spanish language available today. _ 

D. J. McC. 


Physiology of the Newborn Infant. Second 
edition. Clement A. Smith, M.D., Spring- 
field, Ill., 1951, Charles C Thomas, 348 
pages. Price $7.50. 

The second edition of Smith’s Physiology 


of the Newborn Infant has been completely 
revised and rewritten and contains many dis- 
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cussions in the text to work that has ap- 
peared since the first edition in 1945, as, for 
example, the studies of Barcroft and of J. L. 
Wilson. It is a field in which there are 
many gaps of knowledge and new studies 
are constantly being reported. Dr. Smith 
has maintained the same critical viewpoint 
to the new that he so well held in the first 
edition. The care of the infant is still and 
will continue to be the basis of pediatric 
practice and a knowledge of the physiology 
of the newborn infant is fundamental to 
the work of the pediatrician. The first edition 
in 1945 was an outstanding contribution to 
pediatrics which deservedly won a ‘‘must’’ 
place on the pediatrician’s book shelf. This 
second edition not only brings into relation- 
ship the newer work, but the revision has 
given Dr. Smith the opportunity of improv- 
ing and clarifying the discussion in the 
earlier text. He has taken advantage of the 
opportunity in an admirable way and the 
second edition is a better book. 


Maternal Nutrition and Child Health. Bul- 
letin of the National Research Council 
No. 123, Washington 25, D. C., 1951, 
National Academy of Sciences, 174 pages. 
Price $2.00. 


This is the third report by the Com- 
mittee on Maternal and Child Feeding of 


the Food and Nutrition Board of the Na- 


tional Research Council. The basis of the 
report was prepared by the late Dr. Kirsten 
Utheim Toverud, of Oslo, whose work in 
the field of maternal and child health and 
nutrition is internationally known. Dr. 
Toverud spent six months in this country 
in 1948 working on the report, and after 
her death the material was put in its final 
form by Genevieve Stearns and Icie G. 
Macy. 

The first chapter is a well-selected study 
of maternal and infant mortality statistics, 
and shows the tremendous progress that 
has been made in lowering mortality rates. 
The second chapter takes up the question 
of specific nutritional factors in maternal 
and child health. All of the various food 
substances, as proteins, minerals, and vita- 
mins, are considered in detail and the 
present-day knowledge of the part each 
plays is discussed. A third chapter dis- 
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cusses the importance of prematernal, 
prenatal, and postnatal care. An extensive 
bibliography contains references to over a 
thousand studies and reports referred to 
in the text. The bulletin gives a complete 
picture of the present status of our knowl- 
edge of nutrition as it affects maternal 
and child health, and will be of great value 
and help as a reference text to the many 
workers in these fields. 


Eating Problems for Children, a Guide for 
Parents. 17 pages. 


Eating Problems for Children, a Guide for 
Doctors and Nurses. 17 pages. Published 
by the National Association for Mental 
Health, 1790 Broadway, New York 19. 


These are pamphlets on eating habits 
and problems. While there is nothing new 
they both contain fairly sound material to 
be placed in the hands of parents and 
nurses. Many pediatricians will disagree 
with some of the advice, as, for example, 
making the holes in the nipple so small 
that the baby will have to take twenty 
minutes to empty the bottle. The purpose 
is to meet the psychologists’ ideas of 
satisfying the ‘‘sucking’’ desires and needs 
of the infant. This advice hardly fits in 
with the well-known fact that a normal 
happy thriving breast-fed infant takes over 
90 per cent of its breast feeding in the 
first five minutes of nursing. One can pic- 
ture the frustration and complaint of a 
hungry baby who receives but a trickle 
from the bottle. Many will regard it as 
too much psychology with a disregard of 
practical experience and a knowledge of 
infant feeding. It is difficult to understand 
how a definite twenty minutes for the 
bottle fits in with the avoidance of rigidity 
of schedule emphasized in other parts of 
the pamphlet. The reviewer is puzzled 
why the word ‘‘doctors’’ was added to 
the second pamphlet. While it may have 
value in creating attitudes on the part 
of nurses, it is entirely too superficial for 
doctors. The material is chiefly based on 
the work of the Aldrichs, Spock, Davis, and 
others whose detailed studies are well 
known to doctors. The pamphlets may be 
obtained from the Association at 15 cents 
each, with reductions for quantity lots. 


Editor’s Column 


TRENDS IN PEDIATRIC 
EDUCATION 


URING the past year the Com- 
mittee on Medical Education of 

the American Academy of Pediatrics 
has held ten regional conferences on 
pediatric education. Regions were so 
divided that in each region there were 
from six to ten medical schools with 
the exception of Region X, which in- 
cluded all of the Canadian medical 
schools, Each member of the Com- 
mittee served as a ‘‘Captain’’ for his 
region. Invited participants were 
the heads of pediatric departments or 
their representatives from the medi- 
eal schools in the region, state and 
district chairmen, and other guests 
at the discretion of the ‘‘Captain.’’ 
Purposely, no common agenda was 
supplied the conferences in the belief 
that the problems in the regions would 
differ widely and that there would be 
value in a later comparison of the 
approach made to these problems in 
the different conferences. Summary 
reports of all the conferences have 
been brought together and will be 
distributed to the participants, but 
will not be published elsewhere. The 
purpose of this editorial is to provide 
the readers of the JOURNAL with a 
brief ‘‘summary of the summaries.”’ 
In addition to the conferences, the 
Committee sponsored an exhibit and a 
panel discussion on pediatric educa- 
tion for the annual meeting of the 
Academy at Toronto. It will be re- 
called that one of the major findings 
to emerge from the nationwide Study 
of Child Services was the fact that 
some 75 per cent of the nation’s chil- 
dren receive their medical care from 
general practitioners, an additional 14 
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per cent from specialists other than 
pediatricians, and the remainder from 
pediatricians. At the same time it be- 
came clear from the survey of the 
pediatric departments in the seventy- 
odd medical schools of the country, 
that there was wide variation in the 
quality and quantity of pediatric ed- 
ueation being dispensed at the under- 
graduate level. It seemed logical, 
therefore, to conclude that one of the 
most effective approaches to improv- 
ing the health of children on a na- 
tional scale would be to improve pedi- 
atrie education in every way possible. 
It is toward this objective that the 
Committee on Medical Education is 
directing its efforts. 

As one studies the summary reports 
from the different conferences, it is 
clear that the educators have two 
broad objectives in mind. One is to 
do a better job of teaching pediatrics 
in the medical schools so that the stu- 
dents who will later become general 
practitioners with little or no further 
training in pediatrics will be better 
equipped to provide medical care to 
their child patients. The other is so 
to design the pediatric curriculum that 
it meets the needs of private practice 
with its shifted emphasis from treat- 
ment of disease to the broad aspects 
of prevention. 

Only a few of the numerous topics 
which came up for discussion in the 
various conferences can be cited here 
to illustrate the trends which pediatric 
education is taking. The following 
have been selected for this purpose. 

1. The basie function of a depart- 
ment of pediatrics was defined as con- 
cerned primarily with clinical teach- 
ing, research, and service. Organiza- 
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tion should be such that none over- 
shadows the others, and all three are 
developed to their optimum. The 
first two years of the pediatric resi- 
dent’s specialized training should be 
along the broad principles of funda- 
mental pediatries and should not be 
diluted by excessive time spent on 
isolated research. 

2. In none of the conferences was 
there a formal recommendation for 
the establishment of minimum or op- 
timum standards which should be met 
by all pediatric departments. Never- 
theless, because of the wide variations 
found in the original survey among 
pediatric curricula in such items as 
total hours allotted to pediatrics, num- 
ber of full-time staff, instructors per 
student, in- and out-patients per stu- 
dent, ete., it was felt that some con- 
sideration might well be given to what 
should constitute optimum practice. 
It is the intention of the Committee 
to make some headway in this direc- 
tion in next year’s conferences. 

3. The evaluation or score sheet used 
by Dr. Mitchell in the original survey 
of pediatric departments was most 
useful for that purpose: It consists 
of twenty-eight separate items, each 
of which contributes to the organiza- 
tion and effectiveness of a pediatric 
department. Each item is assigned a 
numerical grade ranging from a top 
figure to zero. It was agreed in all 
conferences that it was impractical 
and undesirable to carry out formal 
re-evaluation of pediatric departments 
on a yearly basis. Nevertheless it was 
felt that the score sheet could be very 
useful to individual departments 
which might wish to check on their 
own status. It is proposed to revise 
the evaluation schedule from year to 
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year according to suggestions arising 
from the conferences. 

4. All conferences spent consider- 
able time discussing methods of teach- 
ing pediatrics in the medical school. 
One of the most interesting develop- 
ments is the trend away from the 
didactic lecture, and toward teaching 
around the patient. In some schools, 
the didactic lecture has been almost 
completely abandoned, in others the 
hours have been drastically curtailed. 
The opinion of the majority seems to 
be that teaching which arises from the 
observation of and responsibility for 
a specific patient constitutes the most 
valuable type of teaching. It should 
be added, however, that there were 
many who favored retaining a mini- 
mum number of lecture hours, illus- 
trated when possible by audiovisual 
aids, to present material which the 
student might not encounter or which 
he might have difficulty finding or un- 
derstanding in textbooks. 

Advantages of out-patient teaching 
were especially stressed. It was ree- 
ommended that at least an equal 
amount of time to that devoted to 
in-patient or bedside teaching be de- 
voted to out-patient teaching. The 
out-patient simulates more closely 
private practice, and provides a bet- 
ter opportunity to teach the prob- 
lems concerned with the welfare of 
the ‘‘whole child’’ in contrast to in- 
patient teaching which emphasizes a 
disease or an organ. 

5. Closely related to the trend to- 
ward curtailing the didactie lecture. 
in favor of teaching around the pa- 
tient is the movement to minimize 
isolated departmental teaching in fa- 
vor of horizontal and vertical integra- 
tion between all departments. Basic 
sciences have many tie-ins with clin- 
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ical pediatries where correlated teach- 
ing would be most helpful to the stu- 
dent. In the clinical years, for ex- 
ample, the surgeon, the roentgen- 
ologist, the pediatrician, the biochem- 
ist, the psychiatrist, the geneticist 
may all combine to give the student 
a thorough understanding of the total 
impact a disease may have upon the 
patient and upon his family—a con- 
cept not easily obtained department 
by department. Breaking down of 
interdepartmental barriers may be dif- 
ficult among long-established strongly 
entrenched departments. 

6. Teaching of growth and develop- 
ment, public health, and  well-child 
care is assuming increasing impor- 
tance in the undergraduate eurricu- 
lum in view of the changing emphasis 
in pediatrie practice from physical 
illness to prevention. Their integra- 
tion into the teaching program is not 
as complete in some schools as seems 
desirable. Growth and development 
is basic to pediatrics and embraces 
the essential differences between pedi- 
atries and adult medicine. In Colo- 
rado, Dr. Washburn has organized a 
course called ‘‘Human Biology’’ for 
first-year students. It consists of 
weekly lectures and seminars with 
periodic demonstrations of the dynam- 
ies of growth. 

7. Particularly important to the 
training of the general practitioner 
are the problems of the newborn and 
the premature infants. Teaching in 
this field is handicapped by reluctance 
to permit the student to visit the nurs- 
ery to examine babies. In the con- 
ference of Region I, Dr. Stewart Clif- 
ford described in detail the teaching 
of these subjects in current use at the 
Harvard Medical School. 
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8. Several innovations are being 
tried out in various medical schools 
in an effort to give the student a bet- 
ter orientation concerning private 
practice. ‘‘Farming-out’’ of third- or 
fourth-year medical students to gen- 
eral practitioners in small communities 
for brief periods was reported upon 
favorably in one of the conferences. 
The principle of assigning a specific 
family to a freshman medical student 
whose fortunes, good or bad, he will 
follow throughout his medical course 
was felt to have merit and to be 
worthy of further exploration. 

Space does not permit recording 
here the numerous other subjects dis- 
eussed at the regional conferences. 
But perhaps these which have been 
documented will be sufficient to permit 
the reader to gain an insight into 
what the educators are talking about, 
and also to give him an idea of the 
value the conferences may have in 
bringing together educators and prac- 
titioners to ‘‘pool’’ their ideas and 
to discuss their problems. 

L. F. H. 


IRON POISONING 
EARLY two years ago in the 
March, 1950, issue, the JOURNAL 
commented editorially on the danger 
of acute poisoning in young children 
from the accidental ingestion of large 
quantities of medicinal iron.t The 
editorial was based on four fatal cases 
reported in the British literature.” * 
It further noted that the possibility of 
medicinal iron being a potential cause 
of severe and even fatal poisoning was 
not mentioned in any of the standard 
pediatric texts. 

A few weeks ago two manuscripts 
were submitted to the JoURNAL within 
a twenty-four-hour period reporting 
four eases of poisoning in young chil- 
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dren from the accidental ingestion of 
ferrous sulfate tablets. In two of the 
eases death occurred. This unusual 
circumstance prompted a study of the 
literature since the earlier British 
reports to find if other cases had been 
reported. Thompson,‘ who reported 
two fatal cases in 1947, added four 
eases in 1950. One of these was fatal 
and was described in detail by Prain 
in 1949.° Lindquist® in 1949 reported 
a nonfatal case in Sweden from the 
ingestion of ferrie chloride tablets and 
mentioned a nonfatal case of Magnus- 
sen’s which has not been reported in 
detail.’ In the United States, Smith 
and associates* in 1950 reported the 
history and autopsy findings in a child 
of 17 months who had ingested ferrous 
sulfate tablets, and Murphy and col- 
laborators® a nonfatal case in a 30- 
month-old child. 

With the addition of the one fatal 
and two nonfatal cases of Duffy and 
Diehl,*° and the fatal case of Swift, 
Cefalu, and Rubell,"' reported in this 


issue (pp. 1 and 6), we find that eight - 


fatal and eight nonfatal eases of ae- 
cidental poisoning in young children 
from the ingestion of medicinal iron 
have been reported since 1947. It is 
diffieult to determine from the reports 
the actual amount of iron ingested in 
these cases, as usually the number of 
tablets taken is uncertain, and, further, 
as violent vomiting is a prominent and 
early symptom, an indefinite number 
of tablets have been eliminated in the 
vomitus. Symptomatically, bloody 
vomiting followed by shock usually de- 
velops within an hour or so after the 
ingestion of the tablets. Pathologi- 
eally, hemorrhage from and necrosis 
of the gastric and intestinal mucosa 
are found. Death has occurred in the 
fatal cases in from four to forty hours 


after the tablets were ingested. The 
youngest child in the series was 11 
months of age, and most of the cases 
occurred in the 18- to 30-month age 
group. 

It is puzzling to understand why 
medicinal iron preparations, which 
have been used therapeutically for 
many generations and which have been 
looked upon as almost innocuous in 
overdosage according to the medical 
texts, should first be reported in the 
last few years as a cause of severe and 
fatal accidental poisoning in young 
children. It is obvious that the poten- 
tial danger of medicinal iron as a 
eause of accidental poisoning should be 
better known to physicians and the 
public, and that when they are pre- 
seribed, the physician should warn pa- 
tients and parents that death has fol- 
lowed their ingestion in quantity by 
young children. This is of increasing 
importance in view of the practice of 
a number of the ‘‘blood banks’’ estab- 
lished in the last few years giving the 
donor an envelope containing ferrous 
sulfate tablets to be taken over a period 
of a few weeks following the donation. 
Perhaps most important is the closing 
line of the previous editorial which was 
italicized : 

‘‘Iron preparations should be kept 
out of the reach of infants and young 
children.’”’ 
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